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St atenent of Basis and Purpose

Thi s deci si on docurment presents the selected renmedial action for the Ruston/North Tacoma Study Area, in
Rust on and Tacoma, Washi ngton, which was chosen in accordance with CERCLA, as anmended by SARA, and to the
extent practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP). This
decision is based on the admnistrative record for this site. The State of Washi ngton concurs with the

sel ected renedy.

Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmnent or substanti al
endangernment to public health, welfare, or the environnent.

Description of the Sel ected Renmedy

The EPA has divided the Commencenent Bay/ Nearshore Tideflats Superfund site into seven operable units (QU s)

in order to facilitate the investigation, analysis, and cleanup of this very large site. Four of these QU s
are associated with the Asarco snelter:

. QU 02 Asarco Tacoma Snelter
. QU 04 Asarco Of-Property (Ruston/North Tacoma Study Area)
. QU 06 Asarco Sedinents

QU 07 Asarco Denolition

The remedy described in this RCD addresses QU 04 and invol ves the cleanup of arsenic and | ead contam nated
soils and slag in the Study Area, the residential comunity surrounding the smelter. This remedy will
address the principal threat posed by conditions at the site, which is the ingestion of contaninated soil and
dust, and i ncl udes:

. Desi gnation of "action |evels" or concentrations of arsenic or lead in soil. Engineering
neasures will address properties or areas that exceed action |evels.

. Sanpl i ng of individual properties to determine if soil exceeds the action |evels.

. Excavation and off-site disposal of contam nated soil and slag fromproperties that exceed
action levels. Contam nated soil below 18 inches will not be excavated but w || be capped.

. Excavation of slag fromall other properties.

. Repl acenent of excavated soil and slag with clean soil and gravel.



. Asphal t capping or soil renoval and replacenent with gravel of contaminated dirt alleys and
parki ng areas.

. Fencing and planting |ow |ying shrubs in steep areas.

. Soil collection programfor soil above action levels that is not excavated during the cleanup
(e.g., soil below 18 inches that is uncovered in the future).

. The devel opnent and i npl ementation of community protection neasures (CPMs). CPMs are
adm nistrative requirements that will address soil that is not excavated but that contains
concentrations of arsenic or |lead that exceed either action levels or levels commonly found in
urban areas.

Statutory Deterninations

The selected remedy is protective of human health and the environment, conplies with Federal and State
requirenents that are legally applicable or relevant and appropriate to the renedial action, and is
cost-effective. This renedy utilizes permanent solutions and alternative treatnment technol ogies, to the
maxi mum extent practicable for this site. However, because treatnent of the principal threats of the site
was not found to be practicable, this renedy does not satisfy the statutory preference for treatnent as a
princi pal el enent.

Because the renmedy may result in hazardous substances renaini ng onsite above health-based | evels, a review
wi Il be conducted no less often than every five years after comrencenent of renedial action to ensure that
the remedy continues to provi de adequate protecti on of human health and the environment.
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RECORD OF DECI SI ON SUMVARY
RUSTON NORTH TACOVA STUDY AREA
RUSTON AND TACOVA, WASH NGTON

1.0 SITE DESCR PTI ON

The Ruston/North Tacona Study Area (Study Area) is an operable unit of the Commrencenent Bay

Nearshore/ Tideflats (CB NT) Superfund site. The CB NT Superfund site was listed on the interimpriority
list by the U S. Environmental Protection Agency (EPA) in 1981, and included in the first published Nationa
Priorities List in Septenber 1983. The Study Area, approximately 950 acres, conprises an arc of

approxi mately one mle radius surroundi ng the Asarco Tacoma snelter (Asarco snelter) and consists of the
Town of Ruston and a northern portion of the Gty of Tacoma, Washington (Figure 1). The EPA and the

Washi ngton State Departnent of Ecol ogy (Ecol ogy) identified the Study Area as the primary focus for
conducting a Renedial Investigation/Feasibility Study (RI/FS) (see Section 2.0 for a discussion of how the
Study Area was defined). This Record of Decision (ROD) addresses contami nated soils and slag within the
residential Study Area surrounding the Asarco snelter

The snelter began operations in 1890 as a lead snelter. Asarco purchased the snelter in 1905 and converted
it to a copper snelter in 1912. The smelter specialized in processing ores with high arsenic concentrations
and recovered arsenic trioxide and netallic arsenic as by-products. |In recovering copper fromores and
concentrates, the snelting process al so produced slag, a hard, glassy material containing el evated
concentrations of arsenic, lead, and other netals. Copper snelting operations ceased in 1985, and the arsenic
production plant was closed in 1986. The Asarco snelter facility, including denmolition of structures on the
snelter property, and sedinments adjacent to the snelter property are being addressed as separate operable
units of the CB NNT Superfund site (see Section 4.0).

The Study Area land use is prinarily residential and includes schools, playgrounds, and parks. The Study
Area includes a popul ation of approxinmately 4,290, and about 1,820 housing units. Commercial devel oprment
consisting of retail shops and small businesses is limted in extent and mainly confined to an area al ong
Pearl Street. The Asarco snelter, which ceased operations in 1985, is |located to the northeast of the Study
Area and was the principal industrial facility in the area. The southern portion of Point Defiance Park and
Zoo, which extends al ong a wooded peninsula to the northwest of the snelter, is located within the Study Area
and i ncludes access to the Vashon Island Ferry. Properties to the southeast of the Study Area, which were
previously industrial in nature, are actively being redevel oped with restaurants, a fishing pier, park areas,
and ot her public uses.

The Study Area is characterized by a rolling topography. El evations, according to United States Ceol ogi cal
Survey docunents, range from 10 feet (3 neters) above Mean Sea Level (MSL) to 250 feet (75 neters) MSL, with
el evations decreasing at a fairly uniformrate towards the northeast (Commencenent Bay). H gh bluffs formthe
shorel i ne boundary of the Study Area separating it from Commencenent Bay and the Asarco snelter facility.
Steep ravines occur in the vicinity of rail tracks that cross the site in an east-west direction. There are
areas of dense vegetation, such as steep slopes of ravines (particularly southwest and west of the Asarco
property) and along the slope toward Commencenent Bay above Ruston Way. |In general, however, construction of
resi dences has resulted in clearing nost of the area with the exception of scattered trees and | andscapi ng.

Few surface water features exist within the Study Area. Sone springs energe from shal |l ow ground water zones
along the face of the shoreline bluffs. A field investigation of ground water conditions was not included as
part of the RI. Based on the inperneable characteristics of the till and silts, the presurmed depth to ground
wat er, and the characteristics of the contamnants, it is not considered likely that contam nation from
Asarco snelter airborne em ssions has nigrated to the ground water or substantially affected ground water
quality. Gound water in the Study Area is not currently used as a source for drinking water.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

Qperation of the Asarco snelter for over 95 years resulted in contam nation of various environnental nedia in
the surrounding area. That contami nation was the result of airborne em ssions fromsnelting operations.
Early soil sanpling studies as well as deposition nodeling were useful in suggesting the overall pattern of
soil contam nation with distance and direction fromthe snelter. The Exposure Pathway Study (di scussed
further below) conducted by the University of Washington included additional sanpling |ocations, and provided
information on soil contamination at the tine of the snelter closure in 1985-1986

In 1988 a Field Investigation Report (FIR) was devel oped for the WAshi ngton State Department of Ecol ogy.
Based on a review of all available soil sanpling results, sanpling for the FIR was designed to characterize
soil contam nation patterns in an area out to about 100 parts per mllion (ppm arsenic, which was
interpreted to be at a distance of about 3/4 to 1 mile fromthe snelter



The EPA RI/FS work plans were devel oped in 1989. The sanpling focused on the sane Study Area as the FIR and
was designed to address data gaps, areas of uncertainty, and devel op additi onal spatial data.

Subsequent to all of these soil sanpling studies, the deanup Standards under the Mdel Toxics Control Act
(MICA) were adopted by Ecol ogy (February 1991). The cleanup standard for soil arsenic in residential areas as
defined in the regulation would result in a larger area for characterizing the extent of soil contanination
by arsenic (to an area defined by 20 ppmrather than by 100 ppn). This ROD, however, addresses contani nated
soils and slag within the nore limted Study Area surrounding the forner snelter site as defined for the R
study (see also Section 4.1). Asarco is liable under the Conprehensive Environnental Response, Conpensation
and Liability Act (CERCLA or the Superfund |aw) for the cost of cleanup of hazardous substances that were

rel eased fromthe snmelter. EPA first notified Asarco of its potential liability for the contam nation of the
area surrounding the snelter in July 1984. EPA had previously notified Asarco of its potential liability for
t he contam nation of Conmencement Bay in March 1982.

2.1 deanup Activities in Areas Surrounding the Snelter Site

The residential area adjacent to the snelter has been the subject of many investigations over the past 20
years (see summary of reports on pages 1-8 through 1-13 of the Renedial Investigation (RI) Report for

Ruston/ North Taconm, Washi ngton, Bechtel, January 1992). Several recent studies, mentioned above, are
described in the following text. These studies are significant in that they formed the basis for a 1989 EPA
deci sion to conduct an Expedited Response Action (ERA) at several publicly accessible properties in the Study
Ar ea.

Exposur e Pat hways Study

Initiated in 1985 and rel eased in 1987, the Exposure Pat hways Study (Ruston/Vashon Arsenic Exposure Pathways
Study, University of Washington, 1987) investigated the pathways contributing arsenic to the bodi es of
residents in Tacoma and Vashon/Maury |slands. One of the objectives of this study was to determ ne what
environnental nedia required remediation to effectively reduce the body burden of arsenic in the affected
popul ation. The study invol ved the repeated sanpling of urine and a nunber of environmental nedia for arsenic
anal yses. It was perforned just at the tine when snelter operations ceased.

In the Exposure Pat hways Study, an individual's age was shown to be significant for determ ning urinary
arsenic levels, with young children nost affected. Anong other findings, the arsenic concentrations on
children's hands were significantly associated with urinary arsenic concentrations, and with time spent in
contact with soil and house dust. Ingestion of contam nated soil was identified as the prinmary route of
exposure to arsenic.

Field I nvestigation Report

In 1988, a detailed investigation (Field Investigation Report [FIR, Ruston/Vashon Island Area, Black &

Veat ch, 1988) of post-shutdown soil contami nation in the Study Area was perforned by Ecol ogy. Approxi nmately
288 soil sanples were collected fromresidential and non-residential high-use areas (parks, playgrounds, and
vacant lots) within approximately 1 mle of the snelter. The FIR included an evaluation to determine if soil
contam nation was related to smelter emni ssions.

Endanger nent Assessnent and Engi neering Eval uation/ Cost Anal ysis

In conjunction with the FIR an Endangernment Assessment (EA) (Endangerment Assessment Ruston/Vashon | sl and
Area, Black & Veatch, 1988) and Engi neering Eval uati on/ Cost Analysis (EE/ CA) (Engi neering Eval uation/ Cost
Anal ysis of Renopbval Action Alternatives: Ruston/Vashon Island Area, Black & Veatch, 1988) were al so
perforned by Ecology. The EA eval uated the potential health effects fromexposure to snelter-rel ated
contam nation in soil, house dust, and air. The EE/ CA was devel oped to eval uate renoval action alternatives.

Urinary Arsenic Survey

As a followup to the Exposure Pathways Study, an additional urinary arsenic survey (Winary Arsenic Survey,
North Tacoma, Washi ngton, Tacoma-Pierce County Health Department, 1988) was performed by the Tacoma- Pi erce
County Health Departnent (TPCHD) of children ages 2 - 8 years living within approximately 2 mle of the
snelter. The results indicated that urinary arsenic levels had generally declined since snelter closure.
Sone i ndividual s, however, still had el evated | evels.

Expedi t ed Response Action

O the 20 nonresidential high-use areas identified and sanpled as part of the FIR 11 were determ ned to have
arseni c concentrations resulting in estimated risks outside of EPA's range of acceptable risks for



carci nogens. In March 1989, EPA and Asarco signed an Adm nistrative Oder on Consent for the performance of
an ERA. Under the ERA, Asarco agreed to renove three inches of arsenic-contam nated soil at the 11

nonresi denti al high-use properties, and replace the excavated soil with 9 to 12 inches of inported soil. The
11 sites (see Figure 2) totaled about 15 acres and included pl aygrounds, parks, and vacant lots - |ocations
where children were likely to spend tine playing. Wile additional information was required to fully
characterize the nature and extent of contanmination in the residential comunity, these nonresidential sites
were selected for early renedial action because of el evated concentrations of arsenic in soil, and
accessibility by the public, especially children. A portion of one of the sites has not been cl eaned-up due
to difficulties in securing access fromthe property owner.

Remedi al I nvestigation/Feasibility Study

In 1989, EPA contacted Asarco about conducting the further investigation and analysis of cleanup
alternatives. Asarco was not willing to conduct the investigation and analysis as required by EPA, so EPA
funded and performed this work. EPA released its Baseline R sk Assessment, R, and Feasibility Study in
January 1992.

2.2 deanup Activities at the Snelter Site

In addition to the investigation and cleanup of the residential comunity, EPA and Asarco are al so
investigating and anal yzing cleanup options for the snmelter property, and for contam nated nmarine sedinents
adj acent to the snelter site. See Section 4.0 for a brief description of these activities.

3.0 H GHLI GHTS GF COMWUNI TY PARTI C PATI ON

Throughout EPA's RI/FS activities leading up to this ROD, extensive efforts have been made to i nform and
involve the public, particularly residents in the comunity. EPA conducted the activities summarized in this
section because the agency believes that community involvenent is a key el enent in devel opi ng and

i mpl enenting a successful cleanup plan

In addition to the many activities discussed bel ow, EPA has conplied with the specific requirenents for
public participation under CERCLA by publishing a Proposed Plan for public comrent on August 14, 1992. The
Proposed Pl an public comrent period ran from August 17, 1992 through Cctober 17, 1992. During the conmment
period EPA held two public neetings. The Proposed Plan was mailed to approxi mately 800 individuals on EPA' s
mailing list. A summary fact sheet of the Proposed Plan was al so sent to all residents of the Study Area by
a postal carrier route bulk mailing. EPA also published newspaper advertisenments in Tacoma's Mrning News
Tri bune to announce the availability of the Proposed Pl an, the comment period, and the public neetings

To prepare for the rel ease of the Proposed Pl an, EPA devel oped a communications strategy in 1990 for its
activities related to the Ruston/North Tacoma Study Area. The conmunications strategy included three nain
conponents: Community Rel ations; Periodic Briefings; and the formation of a Coordinating Forum This
strategy supplemented the existing Community Relations Plan (Septenber 1989), which addresses all of the CB
N T Qperable Units. The follow ng sunmari zes the nunerous conmunity relations activities that EPA has
conducted to date. Many activities are on-going activities. The activities are |listed bel ow as either
outreach or education

3.1 CQutreach
Ceneral Public

Community Liaison: 1n 1989, EPA hired a part time comunity liaison. The EPA liaison staffs an office in
Ruston three days a week to answer questions and research information for citizens. He also participates in
many of EPA's public involvenent activities, including speaking at |ocal comunity organi zation's neetings.
EPA staff in Seattle also respond to numerous public tel ephone inquiries.

Communi ty Wirkgroup: Al so in 1989, EPA began a Community Wrkgroup. Conmunity menbers were invited to attend
by way or a fact sheet that was mailed to residents throughout the Study Area. EPA has since been neeting
regularly with the workgroup. EPA often presents ideas to the group for outreach efforts as well as draft

| anguage for public information docunents (fact sheets, brochures) for feedback and comrents. The wor kgroup
provi des val uabl e i nput to EPA

Open houses: In January 1991 EPA hel d three open houses to provide citizens in Ruston and North Tacona an
opportunity to neet representatives of EPA, and to hear the citizens interests and concerns about EPA' s
efforts to conduct an RI/FS. The open houses were advertised through a notice which was mailed to the Study
Area and through newspaper advertisenents.



Community interviews: During February, March, and April 1991 EPA interviewed 46 concerned people in the
Ruston and North Tacoma communities to | earn about community concerns, desired involvenent in the project,
and suggestions about how to best involve the entire community.

Public Comment Periods: From February 17 through April 17, 1992 EPA held a 60 day public coment period on
its R, R sk Assessment, Feasibility Study and ot her documents in the Adninistrative Record. This was the
first of two public comrent periods to provide residents and officials an opportunity to comrent on the

cl eanup alternatives considered by EPA

The second comment period, which ran from August 17 through Cctober 17, 1992 focused on EPA's Proposed Pl an
including the preferred clean-up alternative. Comrents received during these two public coment periods are
summari zed along with EPA's responses in the attached Responsiveness Summary (Appendi x A).

Communi ty Workshops/ Public Meetings: During the first public comrent period, community workshops were held
on March 11 and March 31, 1992. Both workshops were well attended (approximately 100 people attended the
first workshop and 200 attended the second). The purpose of the workshops was to provide an opportunity for
residents to ask questions, provide comments, and | earn nore about the cleanup alternatives for the site. A
transcript was taken of the March 31 neeting, and EPA has prepared a summary of the March 11 workshop. The
transcript and summary are available in EPA's Adninistrative Record for the Study Area (see Table 1).

During the second public comment period EPA held two public meetings. At the meetings, participants |earned
nore about EPA' s Proposed Plan and preferred cleanup alternative and had the opportunity to provide public
comrents. Transcripts were taken of these two neetings (held Septenmber 2 and Cctober 1, 1992). The
transcripts are available in EPA's Adm nistrative Record for the Study Area (see Table 1).

Smal | group neetings: Upon request, EPA staff have attended group neetings such as bankers and appraisers
associ ations, Kiwanis, rotary and garden clubs, senior citizens centers, schools, and citizens groups. EPA
interacts with these groups in order to educate interested groups about EPA's activities, and to | earn about
di fferent groups concerns and needs for information about the site. EPA staff continue to neet with snall
groups as requested.

El ected O ficials/Local Governnent

Periodic Briefings: Briefings have been held for the Town of Ruston, Cty of Tacoma, Tacona Environnental
Commi ssi on, Congressman Norm Di cks and other interested governnent officials.

Coordi nating Forum |In March 1991, EPA established a Coordinating Forumto facilitate discussion and

coordi nation anong the various entities involved and/or affected by this project, and to assist in the

devel opnent and sel ection of a renedy that would be inplementable in the communities. The Forum et nonthly
from March 1991 through April 1992. The participants included el ected officials, key agency decision makers,
managenent, and staff of various organi zati ons incl udi ng:

Agency for Toxic Substances and D sease Registry
Asar co

Cty of Taconm

Metropolitan Parks District

Puget Sound Air Pollution Control Authority
Taconma- Pi erce County Heal th Depart nent

Town of Ruston

Envi ronnental Protection Agency

Washi ngt on Department of Ecol ogy

Washi ngt on Departnment of Health

Washi ngt on Departnent of Labor and Industries

In March 1992, the Coordinating Forum published prelimnary findings regarding Comrunity Protection Measures
(CPMs) associated with each cleanup alternative, and posed issues for consideration in devel oping a preferred
cleanup alternative. EPA continued to work with key representatives of the Forumto devel op the CPMs
outlined in Section 9.10 of this ROD.

Real Estate Professionals

On June 18, 1992 EPA joined with Ecol ogy, the Gty of Tacoma, and Town of Ruston to co-sponsor a seninar on
property transactions for realtors, appraisers, banking professionals and | egal counsel who conduct business
in the Study Area. To publicize the event, EPA issued an open invitation to a mailing list of those who had
contacted the agency with questions and concerns.



Nearly 100 people attended the semnar. EPA presented information on its prelimnary plans for the cl eanup,
and on the issue of liability, and then opened the floor for discussions anong the professionals. EPA
prepared a sumary of the semnar for public information.

3.2 Education

Information Repositories: EPA has established ten repositories where citizens can review detail ed
information about Superfund activities in the Tacoma area. Docunents subject to public comment can al so be
found in these locations. The repositories, frequently advertised in fact sheets and i n newspaper notices
prepared by EPA, are listed in Table 1.

Fact Sheets and Brochures: Fact sheets and brochures have been prepared by EPA for distribution to nmenbers
of the comunity to provide current information on the status of site activities. Table 2 includes a |ist of
fact sheets and brochures published about the Study Area. Fact sheets which exclusively discuss the ERA
activities have been excl uded.

4.0 SCOPE AND ROLE OF CPERABLE UNI TS

The EPA has divided the CB NT site into seven operable units (QUs) in order to facilitate the
investigation, analysis, and cleanup of this very large site. Four of these QU s are associated with the
Asarco snelter:

. QU 02 Asarco Tacoma Smel ter

. QU 04 Asarco Of-Property (Ruston/North Tacona Study Area)
. QU 06 Asarco Sedinments

. QU 07 Asarco Denolition

The remedy described in this ROD addresses QU 04 and primarily involves the cleanup of arsenic and | ead
contanmi nated soils in the residential comrunity surrounding the snelter.

4.1 Scope of Current Wrk
QU 04. Asarco Of-Property (Ruston/North Tacoma Study Area)

EPA bel i eves that current conditions in the Study Area pose unacceptable risks over the long-termto its
current and future residents, and that cleanup actions are therefore necessary. EPA s goal is to reduce
potential exposures to arsenic and | ead by physically renmoving contanminated soil to the extent practicable.
Removal of contaminated soil will also reduce the contaninants that are transported into homes or other

bui | di ngs.

EPA estimates that 273 acres of land including 525 residential lots will require cleanup due to the presence
of lead and/or arsenic contam nated soil, and slag. The remedy selected in this ROD includes sanpling of

indi vidual properties to determne if soil exceeds the action |evels, excavation of contam nated soil and

sl ag, replacenent of excavated soil and slag with clean soil and gravel, asphalt capping or soil renmoval and
repl acenent with gravel of contam nated dirt alleys and parking areas, fencing and planting | ow |ying shrubs
in steep areas, and the devel opment and inpl enentati on of comunity protection nmeasures. These actions wl|
address the principal threat posed by conditions at the site which is the ingestion of contam nated soil and
dust.

The remedy selected in this ROD applies to those properties or areas |located within the Study Area, as well
as the three areas located directly to the south of the Study Area where sanple results show that soils
exceed the action levels. Available data suggests that contam nation above background concentrations exists
beyond the Study Area. It is possible that sone additional properties beyond the Study Area, particularly to
t he sout h-sout hwest, al so have soils exceeding the action |evels and may require cleanup. EPA will evaluate
the need for further sanpling and appropriate cleanup activities outside of the Study Area separately from
the current action, and at a | ater date.

4,2 Oher Related Activities
QU 02. Asarco Tacoma Snelter, and QU 07. Asarco Denolition

In Septenber 1986, EPA and Asarco signed an Adninistrative Order on Consent under which Asarco agreed to
conduct investigation, analytical, and site stabilization activities at the snmelter site under EPA oversight.



Site stabilization activities, including renoval of sone of the nbst contam nated structures, were conducted

by Asarco in 1986 and 1987. The investigation and analysis for the cleanup of soil, surface water, and
ground water at the snelter site is anticipated to be conpleted in the Fall of 1993. Followi ng conpletion of
these activities, EPAwill issue for public review and comrent a Proposed Plan for the cleanup of the smelter
site.

In the neantinme, Asarco is conpleting the denolition of remaining structures under a federal Consent Decree
with EPA signed in 1991. Denolition of remaining structures is expected to continue through 1994-95. Al so
under this Consent Decree, Asarco installed controls on surface water that runs onto the site to mninize the
contact of surface water with contam nated soil

QU 06. Asarco Sedinents

EPA is anal yzing cl eanup options for contam nated mari ne sedi nents adjacent to the snelter property. EPA
anticipates releasing a Feasibility Study and a Proposed Plan, for public review and comrent, in the sumrer
of 1993

5.0 SITE CHARACTERI STI CS
5.1 Sour ces of Contam nation

Asarco snelter operations resulted in the deposition of arsenic, |ead, and other contanminants fromsnelter
em ssions to the surrounding areas. Soils in the comunity are currently contam nated as the result of the
accumul ati on of deposited materials over the operating history of the snelter. Areas closest to the snelter
have been nost affected by various |owlevel fugitive [1] em ssions sources fromsnelting operations. Areas
at greater distances fromthe snelter have been nost affected by tall stack em ssions

<Footnote>1 Fugitive em ssions are em ssions fromsnelter processes that were not captured by a filter
or simlar control system </footnote>

In addition to the deposition of airborne contamnants released fromthe smelter, snelter slag has been used
at a nunber of |ocations in the surrounding community. Slag was produced as a by-product of snelting
operations. Typical uses of slag in the comunity include driveway, wal kway, or curbside aggregate, parking
area surfacing, and backfill in utility trenches. No inventory of slag use in the community is avail abl e.

5.2 Nature and Extent of Contam nation

Based upon the results of previous investigations regarding the inpacts of snelter operations on the
surrounding area, the Rl was designed to focus on the area nost likely to require cleanup, on soils as the
primary environmental mnedi um of concern, and on arsenic as the prinmary contam nant of concern. The R was
al so designed to expand upon the existing information known about arsenic and other contam nants in soils as
presented in the FIR (see Section 2.0 for a brief discussion of the FIR) and earlier soils studies.

During the R, 222 soil sanples were collected to provide additional information on the distribution of
arsenic and other nmetals in surface and subsurface soils in the Study Area. Sanples were collected at three
depths (surface, 6 to 10 inches, and 12 to 16 inches) at selected |locations. Sanples were collected to fill

data gaps, i.e., where little or no previous information existed, to increase confidence in the arsenic
di stribution defined by previous FIR data, to provide information on the vertical extent of arsenic
contamination in soil, and to deternmine if arsenic was concentrated or dispersed in areas such as gullies,

parking lots, and alleys. Sanples were collected fromresidential properties as well as nonresidential areas
i ncl udi ng unpaved streets, alleys and parking lots, and stormdrains and ditches.

Al soil sanples collected during the Rl were analyzed for arsenic. In addition, selected sanples were
anal yzed for antinony, cadm um copper, lead, nercury, and silver. This subset of netals was selected for
eval uation due to their previously identified high correlations, and their presence in snelter feedstocks.[?2]

<Footnote>2 Snelter feedstocks are the raw copperbearing material that was fed into the
snel ter. </ footnote>

Sanpl es were al so anal yzed for physical paraneters related to the possible nmovement of arsenic in the
envi ronnment including |eachability, soil particle size, and pH

Table 3 provides a sunmary of netals concentration data for residential surface and subsurface soil sanples.
The table includes results for the conbined R and FIR data sets. The soil sanpling results denonstrate the
presence of netals above background concentrations in area soils. (See sections 4.1 and 4.5 of the R for
addi tional information on conparisons of sanple results to background concentrations.) As a result of an



eval uation conducted in the EA, |ocal urban background concentrations for arsenic and | ead have been
characterized as 20 ppm and 250 ppmrespectively (see Section 2.0 for a description of the EA)

Arsenic and lead are the two contam nants of primary concern for human health (see Section 6.1 of this ROD).
Therefore, the selection of action levels and the cleanup activities called for in this ROD, are focused on
arsenic and | ead. Because the other netals identified above are generally found at el evated concentrations at
the same | ocations as arsenic and | ead, cleanup nmeasures to reduce exposures to arsenic and |lead will be
effective in reducing exposures to the other netals.

The Rl study data indicates that there is an overall pattern of decreasing contam nant concentrations with
increasing distance fromthe snelter, with a directional conponent reflecting wind patterns. Soi
concentrations, however, vary fromone property to another within the Study Area, probably reflecting in
large part human activities that have disturbed surface soils. Wile soil concentrations generally decrease
with depth, other patterns of arsenic distribution with depth were also identified. In general, these
patterns were observed at |ocations where informati on suggested that the soil had been disturbed. Wile the
collection of soil sanples for the Rl did not extend nuch bel ow a depth of one-foot, it is possible that
contam nation nay exi st deeper than one foot in sone areas.

Figures 3 and 4 identify the conbined Rl and FIR soil sanpling | ocations and concentrations for arsenic and

| ead respectively. The data for arsenic are plotted on Figure 3 in the formof col or-coded synbol s
corresponding to the follow ng concentration ranges: 0 to 46 ppm 47 to 230 ppm 231 to 400 ppm 401 to 800
ppm and greater than 800 ppm These ranges were selected to illustrate the wi de range of arsenic
concentrations found within the Study Area. Approximately 81 percent of all surface soil sanples collected in
the Study Area exceed 46 ppm Approximately 34 percent of all soil sanples exceed 230 ppm- the arsenic
action level selected in this ROD. N neteen percent of all soil sanples exceed 400 ppm and 5 percent exceed
800 ppm

The hi ghest |evels of soil arsenic, i.e., above 800 ppm occur within a small area near the snelter property.
Areas that are further away fromthe snelter generally show | ower |evels of both soil arsenic and |ead
contanm nation. At these lower |levels, rmuch larger areas including greater distances fromthe snelter are
included. The area where inpacts fromthe Asarco snelter can no |onger be detected in soil (i.e., where
arseni c concentrations in soil would be w thin urban background levels of 20 ppm) is estimated to be well
beyond the Study Area (see Section 4.3.1. of the Rl for further information on the possible extent of

contami nation beyond the Study Area). It should be noted, however, that sone sanples taken fromwthin the
Study Area were al so bel ow estimated urban background | evels for arsenic and | ead.

Based upon consideration of all R and FIR soil data, and the selected action |evels for arsenic and | ead
EPA estinmates that 273 acres of land, including approxinmately 525 residential |ots, may require cleanup
action. This includes driveway slag or slag of smaller size used for other purposes, but would not include
| arge pieces of ornanmental slag. Estimated portions of the Study Area nost likely to require cleanup are
shown in Figure 5.

5.3 Contanminant Mgration

The results of the R indicate that sanples fromunpaved streets and alleys were generally lower in arsenic
content than residential surface soil sanples taken in the sane vicinity. Erosion, new road base naterial
and vehi cul ar tracki ng may account for redistribution of arsenic-bearing soil particles and thus the | ower
arseni c concentrations in the unpaved street sanples.

H storical studies through the 1970's and 1980's showed el evated contam nant concentrations in nultiple
environnental nedia, including soils, house dusts, indoor and outdoor air, and garden vegetables. Since
copper snelting and arsenic processing ceased, anbient air concentrati ons have been reduced by nore than 90
percent. The remaining soil contam nation, however, is likely to continue to affect other media by

contam nant transport and mobility, e.g., tracking of soil into houses and rel eases of fugitive particul ates
to anbient air. The nost inportant transport nechanisms of soil, dust, and slag particles containing arsenic
and | ead appear to be through resuspension, redeposition, and tracking. Therefore, the selected renedia
actions (excavation of contam nated soil and replacenent with clean soil) will likely reduce contam nation

and potential exposures fromother site environmental nedia, e.g., house dust, over the long-term

Based upon the results of the R, EPA has concluded that soil arsenic and |lead are unlikely to experience

substantial |eaching or downward novenent in Study Area soils due to infiltration of water. |In addition,
naturally occurring fate and transport processes appear unlikely to significantly reduce soil arsenic or |ead
concentrations in the near term Wthout remediation, or the altering (disturbing) of soil, contamn nant

concentrations in soil are expected to remain at or near current levels for decades.



5.4 Affected Popul ation

The current and future residents of Ruston and North Tacoma, especially young children, are the popul ati ons
with potential exposures and health risks. The areas surrounding the Asarco snelter have for some tinme been
largely developed in single fam |y residential |and use. A sizable population currently lives in the areas
with soil concentrations exceedi ng background | evels. An estimated 4,000 people live within a distance of
approximately one mle fromthe snelter (roughly equivalent to the area with soil arsenic concentrations at
or above 100 ppm but including sone | ower concentrations).

6.0 SITE R SKS

Operation of the Asarco snelter for a period of nore than 90 years resulted in residual contam nation of the
environnent, particularly soils, in the surrounding areas of Ruston and North Tacoma. Potential exposures
and health risks for current and future residents resulting fromthat residual contam nation were eval uated
in arisk assessnent. Children are of special concern because their typical behaviors, |ike playing outdoors
and various hand-to-nmouth activities, may result in exposure to soil contam nation. Children are al so
particularly at risk for some effects of exposure to netals, especially |ead.

Ri sk assessnment for a Superfund site is a four-step process. The first step, data collection and eval uation
identifies the contam nants at the site. The second step, toxicity assessnent, uses the results of years of
research and testing of the effects of chemcals on the health of people and animals to deci de which of the
contam nants found at a site mght pose a health threat. The third step, exposure assessment, defines how
peopl e m ght contact the contam nants and how much of the contaninant may enter their body. The final step
ri sk characterization, brings the information fromthe first three steps together to determne the potentia
severity of health threats fromthe site

The followi ng sections provide a summary of the hunan health and ecol ogical risk assessnents, as well as
EPA' s ri sk managenent decisions regarding the selection of renedial action objectives and goal s.

6.1 ldentification of Contam nants of Concern

EPA eval uated netal s which were known to be associated with the snelter (antinony, cadm um arsenic, copper
nercury, lead, selenium silver, and zinc). Two were determined to be of particular concern for human health:
arsenic and |l ead. EPA determined that the other nmetals did not individually pose significant risks to the
community even at the highest |levels detected in Study Area soils.

6.2 Exposure Assessment

Si x exposure scenarios were evaluated in the risk assessnent: (1) ingestion of soils and house dusts; (2)

i ngestion of garden vegetables grown in contam nated soils; (3) dermal contact with contam nated soils; (4)
inhal ation of particles in the air, either outdoors or indoors; (5) ingestion of slag and house dusts derived
fromslag; and (6) ingestion of soils and house dusts by a child with pica (ingestion of abnornally high
armount s of non-food substances, such as soil). The scenario of nost concern to EPA is the ingestion of soils
and house dusts because it was estimated to result in the highest potential exposures of all of the scenarios
eval uated. Several of these scenarios, for exanple, pica soil ingestion, slag ingestion, and garden vegetable
ingestion, would only apply to certain residents.

For arsenic, site-specific data were conbined with EPA' s standard exposure assunptions (e.g., living at a
residence for 30-years) to estimate the anount of arsenic taken into the body on a daily basis (the
exposure). Exposures were estimated at five soil arsenic concentrations ranging from 140 ppmto 1, 600 ppm
These val ues represent a range of soil concentrations occurring in the Study Area. Tables 4 and 5 summari ze
the exposure factors and the arsenic concentrations in each exposure scenario for which exposures and risks
were calculated. Tables 6 and 7 summari ze the anount of arsenic estimated to be taken into the body for the
di fferent exposure scenarios (nediaspecific intake rates). The site-specific data used in the exposure
assessnent incl uded:

. air nonitoring data for arsenic at sites near the Asarco property boundary;

. soil data fromthe 1988 FIR

. soil data fromthe R ;

. slag data, including sanpling of driveway slag and house dusts at three sites renote fromthe

snelter; and



. garden vegetabl e tissue concentrations fromlocal studies to evaluate contam nant uptake in
relation to garden soil concentrations

Typi cal background exposures to arsenic fromnornal diet, drinking water, and air sources were conpared to
estimated exposures from contam nated community soils. Estimated exposures fromthe nore highly contaninated
soils were several tines greater than typical background exposures.

For | ead, possible childhood | ead exposures were cal cul ated using the "LEAD4" nodel devel oped by EPA. This
nodel considers nultiple potential pathways for chil dhood | ead exposures and predicts a distribution of blood
lead levels for discrete age intervals. The exposure assunptions used in the nodel are summarized in Table
8. Table 9 summarizes the amount of |ead estinmated to be taken into the body (intake rate) at different soi

| ead concentrations ranging from?20 ppmto 2,700 ppm These val ues represent a range of soil concentrations
occurring in the Study Area.

6.3 Toxicity Assessnent

In the risk assessnent, EPA evaluated the potential human health effects from exposure to arsenic and | ead.
These effects are discussed bel ow.

Arseni c

Bot h cancer and noncancer outconmes are associ ated with exposure to arsenic. Studies have denonstrated that
ingestion of arsenic is associated with an increased risk of skin cancer, and inhalation of arsenic is
associated with an increased risk of lung cancer. Estimated risks for these types of cancer have been

cal cul ated by EPA. There is also evidence that ingestion of arsenic can result in cancers of other organs
(e.g., liver, lung, bladder, and kidney). These additional cancer risks, however, were not calculated in
the risk assessnment because EPA has not adopted the necessary information to estimate risks for these
cancers

Noncancer risks fromthe ingestion of arsenic include skin hyperpigrentation and skin keratoses. At higher
exposure | evels, other possible noncancer effects include vascul ar, neurol ogi cal, and gastrointestina

di sorders. Death from exposure to high environnental |evels of arsenic (well above those occurring at this
site) has been docunented

Lead

Exposure to | ead at el evated concentrations can affect nany systens of the body. At |ower environnenta
concentrations, the primary concern is for |earning and behavioral effects in young children. The best
indicator of |ead exposure is lead levels in the blood. Recent studies show that 1Q and attention span
effects can be correlated with slight increases in blood |ead | evels. Based on these recent studies,
accept abl e chil dhood bl ood | ead | evel s have been reduced to 10 nicrograns of |ead per deciliter of bl ood
(ug/dl). That blood lead level is used in the risk assessnent as a val ue agai nst which to assess risks from
| ead exposures

6.4 Epideniol ogi cal Studies

Several health (epidemniological) studies on community residents living near the snelter have been performed.
These include studies to determine if |lung cancer deaths or adverse effects on the fetus (e.g., lower birth
wei ght or birth defects) occurred at higher than normal levels in the community due to snelter contam nants.
These studi es have not found statistically significant increases in adverse health effects associated with
arseni c exposures. This lack of observed health effects, however, does not contradict EPA s risk assessnent
since the relatively low levels of risk of concern to EPA would be difficult to observe or nmeasure in
community health studies. Further, no epi dem ol ogi cal studies have been perfornmed in the Study Area for the
effects identified in the risk assessnent as being of greatest concern for ingested arsenic exposure - skin
cancer and other skin effects.

Wil e not statistically significant, one |lung cancer study of community residents did suggest a possible
arsenic relationship for lung cancers. The level of arsenic in the air in the conmmunity at the time of
exposure, however, was nuch higher than current |evels, and therefore does not directly contribute to
understandi ng current risk estinmates.

Urinary arsenic nonitoring in the Ruston and North Tacona area has been done periodically since the early
1970's. The nost recent scientifically designed survey conducted by the TPCHD in 1988 showed some
significantly el evated val ues, although the average | evels appear to have dropped since closure of the
snel ter



There are al so no recent blood | ead nmeasurenents in children from Ruston and North Tacoma. The only
avail able bl ood | ead data, fromthe 1970's, reflects nuch hi gher autonobile em ssions of |ead fromgasoline
and general ly higher urban air lead levels, and are not relevant to current conditions

6.5 Ri sk Characterization
Arseni ¢/ Cancer Ri sk

Information on the toxicity of arsenic and the cal cul ated exposures in the Study Area was conbined to
estimate the skin and lung cancer risks for individuals living in the Study Area (see Table 10). Estinated
risks will vary depending on the arsenic concentrations in individual yards. On Tab 10, risks at 800 ppm
soil arsenic concentration are used as an exanpl e to show the reasonabl e maxi mum exposure - the highest
exposure reasonably expected to occur. Only 5 percent of the Study Area is expected to have soi
concentrations exceeding 800 ppm Risks will be less for those areas with | ower soil arsenic concentrations.

Cancer risks for the air inhalation pathway represent risks of |ung cancer. The cancer risks for all other
pat hways represent skin cancer. The estimated air inhalation lung cancer risks are based on nonitoring data
coll ected near the snelter property boundary. Lung cancer risks are expected to decrease with increasing

di stance fromthe snmelter. The highest risks for skin cancer result fromthe ingestion of soil/house dust
and sl ag/ house dust. The skin cancer risks fromthe dermal absorption and garden vegetabl e pat hways are
smal | in conparison. Pica behavior, as nodeled in the risk assessment, would result in approxi mately a
doubl i ng of skin cancer risk conpared to the nonpica individual. Arsenic/Noncancer Ri sk

For noncancer effects, EPA develops a "Hazard Quotient” to estimate the potential risks fromingestion and
dermal absorption of arsenic in Study Area soils (see Table 11). As the Hazard Quotient rises above a val ue
of "1", the potential for noncancer effects increases

The dernal absorption and garden veget abl e exposure pat hways have hazard quotients below 1.0, indicating no
significant risks of noncancer outconmes (adverse skin effects). Potential soil and house dust exposures, as
wel | as the case-specific exposures to slag and for a pica child, have hazard quotients above 1.0 (ranging
from2.2 to 16.0) indicating the potential for adverse skin effects in the exposed popul ation

Lead

The "LEAD4" nodel was used to estimate the potential for a child to exceed a 10 ug/dl blood | ead | evel at
various soil |ead concentrations within the Study Area. Soil lead data is available from41 | ocations within
the Study Area (see Figure 4). The potential for a child to exceed a 10 ug/dl blood | ead | evel, based on the
soil lead data, varied from1 percent to 98 percent.

6.6 Uncertainty in the R sk Assessnent

The risk assessment docunent includes a discussion of the uncertainties in the estimation of exposures and
risks. Since these risks are generally derived in a conservative manner, they have a | ow |likelihood of being
underestimates. The actual risks could be | ower than the estimates shown for those effects considered in the
ri sk assessnment. However, as noted above in Section 6.3, other types of cancer (liver, lung, bladder and

ki dney), for which no risk estimtes have been derived, have been associated with ingestion of arsenic
Possibl e risks for these additional adverse effects may therefore be in addition to those estinated in the

ri sk assessment.

6.7 Potential Health R sks Exceed Acceptable Levels

As a general policy, EPA uses the results of the baseline risk assessnent to determne if renmedial action is
warranted at a Superfund site. According to the National Contingency Plan (NCP) and EPA gui dance, action
under Superfund is generally warranted for cancer effects when the baseline risk assessnent indicates that an
individual's excess lifetine cancer risk, using reasonabl e maxi num exposure assunptions exceeds 10[-4].[3]

<Foot not e>3 EPA' s acceptable risk range is defined in section 300.430(e)(2)(in) of the NCP as 10[-4]
to 10[-6]. EPA guidance provides that "10[-4]" can include estimated risks slightly above 1 x 10[-4]
if justified based on site-specific information (Role of the Baseline R sk Assessnent in Superfund
Remedy Sel ection Deci sions, OSVER Directive 9355.0-30, April 22, 1991).</f oot note>

For noncancer effects, potential health risks increase as the Hazard Quotient rises above "1". For |ead, EPA
has determ ned that unacceptabl e risks occur when an individual has greater than a 5 percent chance of
exceeding a blood | ead | evel of 10 ug/dl.



For both arsenic and | ead, the estimated exposures and risks in the Study Area exceed those |evels that
generally require renedial action at a Superfund site as defined by EPA in the NCP and program gui dance
Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenmenting the
response action selected in this ROD, may present an inmnent and substantial endangerment to public health,
wel fare, or the environnent.

6.8 Renedial Action Cbjectives and Goal s

The remedi al action objectives and goals identified by EPA and included in Table 12 are based upon the
results of the risk assessnent, and a nunber of other risk nmanagenent considerations including the scope
costs, and inmpact on the community of renedial actions, as well as community acceptance of the renedy.
Further information on how EPA considered these factors in the selection of the action levels for the site
can be found in EPA s January 1992 Ruston/North Tacona Site Prelimnary Remedial Action bjectives Decision
Merror andum

The remedi ati on goals or action levels identified by EPA are 230 ppm for arsenic and 500 ppmfor |ead
Properties or areas that exceed these action levels will require cleanup. The arsenic action |evel of 230
ppmis based on reducing the additional potential skin cancer risk to no nore than 5 in 10,000, within EPA s
acceptabl e risk range for cancer causing chenicals.[4]

<Footnote>4 EPA's "Ruston/North Tacoma Site Prelimnary Renmedial Action Cbjectives Decision
Menmor andun? docunment ed why an action | evel corresponding to a 5 x 10[-4] |evel was warranted based on
site-specific considerations. </footnote>

The 500 ppmaction level for lead is based upon a national goal of reducing levels in children's blood to no
greater than 10 ug/dl, as well as EPA guidance that recomrends establishing soil |ead cleanup | evels of 500
to 1,000 ppm

In addition to being protective of human health and the environnent, any final site renmedy nust also conply
with applicable or relevant and appropriate requirenents (ARARs). The Washington State MICA cl eanup
standards are applicable requirenents for the Ruston/North Tacoma site

EPA has coordinated with Ecology in evaluating the MICA requirements. Under MICA Method A, the soil cleanup
levels for residential areas are 20 ppmfor arsenic and 250 ppmfor |lead. MICA requires that some form of
action be taken to address contam nation above these levels. In evaluating the available renedial actions to
address contami nation at this site, Ecology has considered the nature and extent of site contam nation, the
nature of human health risks, the exposure pathways, and the potential inpacts and costs associated with
physi cal renediation activities in the community. Ecol ogy concluded that the EPA action |evel of 230 ppmfor
soil arsenic represents a best bal ancing of factors for a | evel at which engineering actions (e.g., soi
removal ) for renediation should begin at this site. For |ead, Ecology can elect to use the conservative

Met hod A cl eanup |evel of 250 ppm or it can use site specific information and the |atest version of EPA' s
bi oki netic nodel to establish a cleanup |evel (see WAC 173-340-702(6)). Ecology has determ ned that the
results of applying the "LEAD4" nodel support setting the soil |ead cleanup | evel under MICA at 500 ppm for
this site.

CPMs (discussed further in Sections 7.0 and 9.10) will be used to address the residual risk presented by
soil s whi ch have arsenic concentrations between the MICA cl eanup | evel of 20 ppmand the EPA action |evel of
230 ppm

6.9 Environnmental Risks

The approach used in the ecol ogical risk evaluation (Technical Menorandum Ecol ogi cal R sk Eval uation, EPA
July 1992) was to conpare site specific soil concentrations with data fromscientific literature. The few
avai |l abl e site-specific ecological studies were considered, but differences in site conditions during and
after snelter operations limted the application of those results.

The primary contam nants of concern for potential ecological effects in the Study Area were identified as
arsenic, copper, and lead. Soil, plants, invertebrates (earthwornms and insects), small manmmal s, birds, and
pets (e.g., dogs and cats) were considered in the eval uation

Current soil contam nant concentrations in the Study Area appear likely to cause adverse effects on sone
plants and soil invertebrates. Small nammals and birds feeding on soil invertebrates could al so have

el evated tissue |levels of the contam nants of concern. Based on a sinplified exposure and risk assessnent,
smal |l mammal s in the nost contaninated parts of the site could experience adverse health effects. Larger
mammal s, including pets such as dogs, are not anticipated to be at substantial risk frompotential exposures
to soil contaminants. Uncertainties in the extent, severity, duration, and significance of possible adverse



ecol ogical effects at this site are relatively high because of the |lack of site-specific studies.

Copper is typically a contam nant of concern in ecol ogical risk studies. The human health ri sk assessnent,
however, identified only arsenic and | ead as the contam nants of primary concern. Action levels for arsenic
and | ead have been identified by EPA (see Section 6.8). Although there is no risk based action |evel for
copper, copper has been shown to be highly correlated with arsenic and other snelter-related netals in Study
Area soils, reflecting the significance of snelter emi ssions as a source of these metals. As a result,
renmedi ation for arsenic and | ead woul d al so address nost areas of el evated copper concentrations.

It is possible that there could be sone ecol ogical effects associated with remaining soil contam nation after
the cleanup. Such effects, if any, are likely to be relatively subtle and linmted in magnitude. O her
factors related to typical urban activities and | and use changes could also effect plants and animals in the
Study Area. Any ecological effects fromresidual contami nation below the action levels may be difficult to
di stinguish fromthe effects of these other factors.

EPA has considered the information in the ecological risk evaluation in selecting action levels for site
soils. It appears likely that the selected action levels for human health woul d al so reduce potentia

ecol ogical effects to levels that are, at worst, relatively hard to detect and of little consequence given
the existing effects of urban | and uses throughout the Study Area. Therefore, the selected action |evels were
deternmi ned to be adequately protective of ecological risks at the site

7.0 DESCR PTI ON OF ALTERNATI VES

In the FS, EPA devel oped and considered six alternatives for cleanup of soils contam nated as a result of

em ssions fromthe Asarco snelter. The FS alternatives included varying degrees of cleanup activities that

woul d apply to residential |awns, garden areas, commercial properties, open park |lands, enpty |lots, unpaved

streets and alleys, and other exposed soil surfaces or areas where arsenic and/or |ead concentrations exceed
EPA' s cl eanup goal s.

EPA's Preferred Alternative, described and issued with the Proposed Pl an, conbined el enents from several of
the six FS alternatives. EPA considered several general principles and guidelines (see section 7.8) when
deci ding upon the Preferred Alternative. The Preferred Alternative was presented as the best bal ance of
benefits and tradeoffs for the Ruston/North Taconma community for consideration during public comment. The
Preferred Alternative has since been further nodified by public coment.

Except for the "No Action" alternative, the cleanup alternatives were designed to reduce exposure to
contam nated soil and dust, as well as to reduce the potential transport of soil contam nants inside hones
and ot her buildings. Wile EPA believes that the cl eanup action nmust reduce the |ikelihood of exposure to
contanmi nated soil, it is also inportant that residents enjoy the fullest use of their properties.

Wil e not discussed in the soil cleanup alternatives |isted bel ow, cleanup activities would al so include the
remedi ation of slag fromdriveways, and fromother areas within the Study Area where slag use could lead to
potential human exposures. |In areas where slag is renoved, it would be replaced with gravel

During the technol ogy screening process conducted as part of the FS, EPA considered a range of treatment
options and conducted a soil washing treatability study. The results of the screening process and the
treatability study indicated that treatment is neither practical nor effective in reducing contam nation
levels. Treatnent alternatives, therefore, were dropped fromfurther consideration

In addition, each alternative with the exception of "No Action" includes provisions for inplenenting
community protection nmeasures within the Study Area. Community protection neasures (described bel ow) were
deermred necessary for any alternative under which contanm nated soil would be left in place. This includes
areas where arsenic remains in soil in concentrations above the action level, (e.g., below a soil cap or
paved road), as well as areas where arsenic and | ead exceed concentrations normally found in urban areas,
but are bel ow the action |evels.

The follow ng section describes the six FS alternatives, the comon conponents of the alternatives, the
general principles and guidelines that guided EPA in conposing the Preferred Alternative, as well as a
description of the Preferred Alternative. Tables 13 and 14 provide a conparative summary of the
alternatives.

7.1 Aternative 1 - No Action
The No Action alternative is required by law to be evaluated and provides a baseline for conpari son agai nst

other alternatives. Under this alternative, there are no physical renediation activities or community
protection nmeasures. Because no renedial activities would be inplemented, there would be no reduction in the



current potential risks fromexposure to residential soils and dust, i.e., risks would be essentially the
sane as those identified in the baseline risk assessnent.

Total Estimated Present Wrth Cost None
Estimated Time to Conpl ete Not Applicabl e

7.2 Common Conponents of the Alternatives

Except for the No Action alternative, all of the renmining alternatives have sone conponents in conmon.
These conponents are descri bed bel ow and are not repeated in the discussions of each alternative

a. Common Conponents of Alternatives 3 through 6 and the Preferred Alternative

Extent of Remedi ation

Soil renoval or containment activities at properties or areas that exceed EPA's action |evels generally would
address sod areas (residential and commercial), |andscaped areas, garden areas, unpaved driveways, and

roadway shoul ders. A "nmarker," e.g., a porous geotextile or geoconposite naterial, would be placed at the
base of the excavation to demarcate for future intrusions the naxi mum depth of the excavation. Excavated

soil would be replaced with "clean" soil, i.e., soil with concentrations of arsenic |ess than 20 ppm and | ead
I ess than 250 ppm Even |ower values for the replacenent soils, especially for lead, are likely achievable,
e.g., lead less than 100 ppm Soil would not be renoved from beneath sidewal ks, driveways, streets, or other

paved areas.

Dirt alleys and parking areas where soils exceed the action |evels would be paved with asphalt to provide an
i nperneabl e barrier to contam nation. The total area to be covered with asphalt was estimated, with the use
of aerial photographs and site visits, to be about 5 percent of the total site Study Area (approxi mately 14
acres). This area is based upon the assunption that all dirt alleys and unpaved areas contain soil |ead and
arsenic at concentrati ons above action |evels and therefore require renediation

Steeply sloped areas (see Figure 6) which could not be capped with asphalt, gravel ed, or sodded woul d be
fenced and planted with lowlying shrubs. A geotextile fabric would be used to aid in the growh and
devel opnent of natural vegetation, as well as in the reduction of erosion

Veget ati on Renoval and Repl acenent

The | awn areas of renediated yards woul d be revegetated with sod and naintained to ensure that the grass
cover is well established. To the extent possible, yard | andscaping woul d be returned to its origina
condition. Sod and any fertilizer would be applied by a | andscape contractor using conventional construction
equi pnent. Shrubs and ot her types of groundcover woul d be planted by hand (see Section 9.10 (c) bel ow for
informati on on cap mai nt enance procedures).

Reasonabl e attenpts, which do not hinder the progress of the renediation and are not excessively costly,
woul d be nmade to accommodate owners who wish to retain original |andscaping. The actual vegetation renova
and repl acement plan would be determ ned on a property-by-property basis in conjunction with the property
owner s

Saf ety Measures During Renedi ation

During inplenentation of the cleanup, safety neasures would include, at a mninum the use of health and
saf ety nonitoring equi pnent and personal protection gear, the use of dust suppression techni ques during
excavation activities, lining and covering truck beds when transporting contam nated materials, renoving
soils fromtruck wheels before trucks travel on public roads, the establishnment of l|ocal truck routes to
mnimze disruption to the community, provisions for road mai ntenance and repair if inproper neasures (e.g.
excess loads) result in damage to roads, and covering of any stockpiled materials.

Di sposal

Under current state | aw (Dangerous Waste Regul ations), renoved soil with arsenic concentrations greater than
100 ppmis considered a dangerous waste and requires disposal at a hazardous waste facility. There are no
such facilities available in the state of Washington at this time. The Departnent of Ecology is currently
evaluating a petition by Asarco to exenpt residential soils fromthe disposal criteria in the Dangerous Waste

Regul ations. |f approved, additional disposal options could becone available in the future. EPA therefore,
consi dered several possible disposal options in the FS including an out-of state non-hazardous waste facility
operated by Finley Buttes Landfill Conmpany in Arlington, Oregon, an out-of-state O ass | hazardous waste

facility in Arlington, O egon owned by Chem cal Waste Managenent, Inc., and disposal on the Asarco snelter



property.[5]

<Footnote>5 A determ nation to di spose of Study Area soils on the snelter property cannot be made in
this ROD. An evaluation of the viability of disposing of Study Area soils on the smelter property is
bei ng conducted as part of the snelter cleanup process. EPA will seek further public review and
comrent on this issue when the Proposed Plan for cleanup of the snelter property is issued.</footnote>

The facilities described above were exam ned as part of the cost estimating process to provide a range of
potential disposal fees. For those alternatives where a range of costs is shown, the |ower costs reflect
di sposal of contam nated soil at a nonhazardous waste facility, and the higher costs indicate disposal at a
hazardous waste facility. Al of the alternatives, except for 4a, assune final disposal of contam nated soi
at a facility outside of the residential Study Area. Alternative 4a includes disposal on the Asarco snelter

property.

Shrubs and other yard waste renoved during the renmedial action are not expected to be of significant concern
due to low arsenic and lead | evels. The inclusion of contam nated soils with vegetation during the digging
and clearing for remedial actions nmay be of greater concern than actual plant tissue uptake of arsenic and
lead. This waste could be disposed in a municipal solid waste facility within the State of Washi ngton, or
routed to the Tacoma urban conposting facility, if determ ned to have m ninmal concentrations of contaninants.

b. Common Conponent of Alternatives 2 through 6 and the Preferred Alternative
Community Protection Measures

Community protection neasures, comonly referred to as institutional controls, are non-engi neeri ng neasures
used to prevent or limt public exposure to soil contam nation. These neasures could be used as the sole
conmponent of renediation (to prevent or mnimze exposure to contam nated soil), or in conjunction with an
engi neering action (to ensure that the technology is inplenented and renains effective). Aternative 2
relies upon comunity protection neasures as the sole remedi ati on conponent. Varying degrees of community
protection nmeasures woul d be necessary for alternatives 3 through 6 and the Preferred Alternative to the
extent that contam nated soil is not renmoved fromindividual properties. The objectives for community
protection neasures for the Ruston/North Taconma site were defined as foll ows:

. To control activities that intentionally disturb contam nated soils by providing guidelines or
permt requirenents for conducting those activities with the m ni numanount of contact with or
novenent of contami nated soil

. To ensure the long-termintegrity of caps (soil, sod, and asphalt) used in the alternatives by
providing for naintenance, repair, and inspection of any capped areas

. To establish a post-cl eanup storage/di sposal program for contam nated soil

. To provide a neans for notifying potential future property owners if contam nated soil renains
at a property, and i nformthem of the above guidelines and responsibilities.

. To educate the community over the long-termon the above guidelines and responsibilities.

The possible community protection nmeasures, which could be used to neet the objectives identified above, were
described and evaluated in the FS and are |isted bel ow

. Devel opnent of Policy and Pl anni ng Docunents

. Land Use and Devel opnment Regul ati ons

. Speci al Legi sl ation

. Real Property Restrictions

. Contractual Agreenents with |ndividuals

. Contractual Agreenents with Potentially Responsible Parties (PRPs)
. Publ i ¢ Education and Public Invol verent

The effective inplenmentation of community protection neasures relies upon the cooperation and invol venent of
the community and the local officials. Accordingly, the specific comunity protection nmeasures included in
the selected renmedy (see Section 9.10) were identified following significant input fromthe Ruston/North



Tacona Coordi nating Forum the Ruston/North Tacoma Community Wrkgroup, and public conments given or
submitted during two public coment periods associated with the RI/FS and the Proposed Pl an

7.3 Aternative 2 - Limted Action

The limted action alternative would rely solely upon the community protection neasures described in section
7.2b to reduce exposure to contam nants and to achi eve the renedial action objectives. Such measures woul d
include controlling soil disturbances, establishing a soil disposal program notifying future property owners
if contam nation exists, and inplenenting public education prograns to informresidents on how they can
reduce their exposure to contam nated soil.

Total Estimated Present Worth Cost $3 million
Estinmated Tinme to Conplete Ongoing and I ndefinite

7.4 Aternative 3 - Containnent of Contam nated Soi

The contai nnent alternative focuses on containing contam nated soil by covering | awns, parks, and other areas
of exposed soil with sod, by covering dirt alleys and parking areas with asphalt, and by inplenenting the
community protection neasures programidentified in Alternative 2.

The inplementation of this alternative would involve tilling of existing soil and grass with a rototiller to
a depth of about 6 inches. This tilled material would formthe subsoil or base for the new sod. Mbdst trees
and shrubs woul d remai n undi sturbed; only very small vegetati on woul d be removed during the remedial action
In some cases, where existing soil was deened i nadequate to support new sod, additional sandy | oamwoul d be
applied to forma 2 inch lift. The application of this additional soil would therefore require the renoval of
an equival ent volume of original soil to maintain original grade. This excavated material would constitute a
remedi al action by-product which would require di sposal

The subsoil would be prepared (raked and rolled) and covered with a new, clean, 1 inch sod layer. The

pl acenent of 1 inch of clean sod may enhance the risk reduction aspect of this alternative over nerely
appl ying seed to existing soil. The application of sod would result in a negligible positive change in the
grade of each lot. Each home |ot (approximate size <1/4 acre) would require at |east one day for sod

repl acenent. Based upon a site renediation rate of four average homes-per-day, and a schedul e of 20 work
days per month, this alternative would require |less than 1 year to conplete.

Cappi ng and soddi ng woul d produce over 26,000 cubic yards of soils which would require disposal. Soi
renmoved during the renedial action would be disposed in a pernmitted |and disposal facility as discussed in
section 7.2a. Renoved soil would be |oaded into dunp trucks and transferred into larger dunp trailers for
transport to Arlington, Oregon. The transfer of naterials would be required because many streets throughout
the Study Area cannot be easily accessed by the |l arger vehicles

Total Estimated Present Wrth Cost $24 to 27 million
Estimated Time to Conpl ete 1 Year

7.5 Aternative 4a and 4b - Excavate 1 Foot of Soil/Backfill/Tenporary Storage at Asarco Snelter
Faci i ty/ Permanent D sposa

This alternative relies primarily on excavation and renoval of 1 foot of contanminated soil as a nmeans to
comply with the remedi al action objectives. The excavated soil would be tenporarily stored at the Asarco

snelter facility until a decision is made on the location for final disposal. Soil would either be disposed
a) on the snmelter property, or b) transferred off-site to a pernitted disposal facility. Excavated soi
woul d be repl aced with clean/uncontam nated soil, regraded to near original grade, revegetated wth shrubs,
and covered with a layer of sod. If contamnated soil remains at depth follow ng excavation, the clean soi

woul d act as a cap or barrier to the contam nation. Community protection neasures woul d i ncl ude neasures
to ensure the continued integrity of that cap

Cont ami nated soil woul d be renoved fromlarge open areas of the site using graders and front-end | oaders.

More confined areas woul d require the use of backhoes and small |oaders. For very restricted spaces (as the
case may be at nmany residential |ots) hand tools may be required. Excavation would not proceed bel ow t he
foundati on of existing buildings. Inplenentation of this alternative would begin with nobilization and

establ i shment of truck | oading areas, clearing and grubbing, establishment of work areas for contractor
of fi ces, and decontanination facilities.

I npl enentation of this alternative would result in over 187,000 cubic yards of contam nated soil which would
require disposal. Approxinmately 7 years would be required to conplete the soil excavation, renoval, and
repl acenent at the site. This estimate was based upon a 10-nmonth work year with 20 work days per nonth. The



average renedi ation rate woul d be about ei ght honmes per nonth at 140 cubi c yards/day, using seven 35 cubic
yard dunp trailers per day (actual |oad capacity 20 cubic yards).

Contami nated soil would be transported to the Asarco facility for storage in a secure area of the site where
access could be controlled. Soil would be stored at the Asarco facility until a determnation is made
regarding the viability of containing the soil on-site. Asarco is evaluating on-site disposal as part of the
snelter facility RI/FS for waste associated with snelter denolition and snelter site cleanup. A final

determ nation regarding on-site disposal will not be nmade until the ROD for the snelter property cleanup is
signed. This decision is expected within the next year. Therefore, it is possible that under this alternative
soil may be stored on-site for a lengthy period of tine.

There are several possibilities for the tenporary storage of contam nated soil fromthe residential area on
the snelter site. The total Asarco site covers approxi mately 67 acres. About 40 acres are covered by
structures which will be denolished in accordance with the Decenber 1990 Denvolition Record of Decision. In
addi tion, some storage capacity exists in the fine ore bins building, which currently contains soil renoved
during the ERAs.

As part of the snmelter facility RI/FS, and in order to fully evaluate the possibility of disposal at the
Asarco facility, Asarco has prepared a containnent facility siting report. This report identified potential
locations within the Asarco snelter property that could be nodified for use as a permanent disposal facility
for excavated soil and debris. On-site containnent has been evaluated primarily for the disposal of debris
fromstack denmolition and other denolition and cleanup activities on the snelter site.

EPA and Asarco have di scussed possi bl e di sposal options for excavated residential soils including disposal on
the snelter site. Mdifications to the prelimnary designs for on-site disposal could result in additiona
capacity to accommobdate residential soil. EPA and Asarco agree that determining the viability of this option
depends to a large extent on a nore specific estimate of soil and denolition debris to be renoved, and upon

t he hazardous waste classification of the naterials (residential soil and snelter site soil and debris) to be
di sposed. Because this classification and final volunme estimtes have not yet been established, it is
difficult to obtain accurate detailed cost estimates for on-site disposal at this time. In addition, because
the option of disposing of residential soil on-site is presently in a conceptual stage, and specific design
criteria have not been established, it is difficult to nmake accurate predictions regarding the configuration
of a disposal facility and its capacity.

4a Tenporary Storage and Pernmanent Disposal at Asarco Snelter Facility
Total Estimated Present Wrth Cost $43 to $56 mllion
Estimated Time to Conpl ete 7 Years

4b Tenporary Storage at Asarco Smelter Facility Foll owed by Pernanent

Di sposal at Appropriate Of-site Facility

Total Estimated Present Wrth Cost $67 to $87 nillion
Estimated Time to Conplete 7 Years

7.6 Aternative 5 - Excavate 1 Foot of Soil/Backfill/Di sposal

This alternative is identical to Alternative 4 except that excavated soil would be shipped directly off-site
for disposal at a permtted |andfill. The disposal options evaluated for this alternative are identical to
those discussed in Alternative 3.

Significant differences between this alternative and Alternative 4 include a potential substantial increase
in soil transportation distances and the elimnation of an indefinite period of tenporary soil storage. This
alternative would incorporate the sane el ements of soil renoval, transportation, backfilling and revegetation
as described for Alternative 4.

Total Estimated Present Wrth Cost $61 to 82 million
Estimated Time to Conplete 7 Years

7.7 Aternative 6 - Excavate to Depth at Wi ch Background Contam nant Levels Are Achi eved/ Backfill/ D sposal

This alternative is identical to Alternatives 4 and 5 except for the following - at properties or areas that
exceed the action |l evels, excavation would proceed to a depth until background concentrati ons of arsenic and
lead (20 ppm arsenic and 250 ppm | ead) are achieved. Current data indicate that soil |ead and arsenic
concentrations are highly variable with depth throughout the Study Area. In addition, R soil sanples were
not collected fromdepths greater than 16 inches, and therefore, it is not possible to accurately predict the



di stribution of contam nants below this depth. Additional field sanpling during the renedial design phase
woul d be necessary on a site-by-site basis to accurately define the depth of contam nation prior to
excavati on.

Despite these limtations, estimates of the required depth of excavation were nade to provide a basis for the
devel opnent of this alternative. Depth profile data were not available for |ead; however, the statistically
significant linear correlation between | ead and arsenic in surface soils provides a neasure of assurance that
simlar trends for arsenic and | ead over depth may be evident and, therefore, the arsenic profile data al one
are adequate for conceptual estimates. The conceptual excavation, design, and thus the cost estimate for
this alternative, were based upon certain assunptions nade in the FS regarding likely contam nation |evels at
depth (see the FS Section 3.1.6 for further information). These assunptions represent the interpretation and
application of arelatively limted set of subsurface soil data. Therefore, the assunptions and the
estinmates derived fromthe data woul d change and undergo refinenent during the renedial design stage if
Alternative 6 was sel ected.

The total volune of material which may require excavation and renoval under this alternative is 341,000 cubic
yards. Significant differences between this Alternative and Alternatives 4 and 5 include a substantia
increase in the volunme of soil, and the possibility of damage to sonme structures due to deep excavation, and
the possibility that sone residents may need to be relocated tenporarily during excavati on operations

Rel ocati on periods are expected to be very short, possibly no nore than a few days for each resident affected
and not all residents would be affected. Rel ocation may be necessary to ensure the safety of residents shoul d
construction activities become so extensive that the foundati ons of buildings are danaged or utilities
services are interrupted. Qher factors which may affect decisions for relocation include noise |evels
during remediation and limtations on access to residences. This alternative would incorporate the sane

el ements of soil renobval, transportation, and backfilling and revegetati on as described for Alternatives 4
and 5.

CPMs for individual properties would generally not be required once renediati on was conpl ete since no
cont ami nati on above background concentrati ons would remain. However, community protection neasures woul d

be required for any areas where excavation has not occurred (e.g., under roads and sidewal ks and w thin
steeply sloped areas), and where practices such as utility repair and mai ntenance woul d be conducted in
unrenedi ated areas. Because the total volunme of material to be excavated and the rate of excavation will not
be determne until the design phase, it is not possible to precisely calculate the tine to conplete this
alternative. However, based upon a 10 nonth work year with twenty work days per nmonth the average

remedi ation rate woul d be about four honmes per nmonth at 140 cubic yards/day using seven 35 cubic yard dunp
trailers per day (actual |oad capacity 20 cubic yards). Thus, approxinately 12 years would be required to
conpl ete the soil excavation, removal and replacenment at the site

Total Estimated Present Worth Cost $85 to 119 million
Estimated Time to Conpl ete 12 Years

7.8 General Principles and Quidelines

The nine criteria described in Section 8.0 of this ROD are the framework that EPA used to evaluate benefits
and tradeoffs anong the range of FS alternatives in order to define the Preferred Alternative (described
below) and to select the final renedy described in Section 9.0. Some of the bal ancing and nodifying criteria
are enphasi zed nore than others dependi ng on the specific conditions or problens at an individual site

Based on comments received from Study Area residents during the first public comrent period, the follow ng
principles and guidelines represent features that are inportant to the comunity if a significant cleanup
action is to be inplenented:

(1) Renove contam nated soil fromproperties or areas which exceed EPA's action | evels of 230 ppm arsenic
and 500 ppm | ead

(2) Mnimze the need for long-termlegal or admnistrative neasures on individual properties (e.g., cap
mai nt enance requirenents).

(3) Reduce uncertainties for honeowners by (a) sanpling individual properties and (b) planning for honeowner
i nvol venent in the cleanup process.

(4) Reduce the cleanup tine frane to the shortest duration possible.
(5 Mnimze disruption to the comunity during cleanup. Schedule cleanup activities to fit within daily

community routines to the extent possible. Use safety neasures during cleanup to protect residents and
wor kers.



7.9 The Preferred Alternative

The Preferred Alternative conbi ned several elenents of the alternatives described and evaluated in the FS
Bel ow is a description of the Preferred Alternative, followed by a discussion of howit conpares to the
alternatives presented in the FS as di scussed above.

Description of the Preferred Alternative

The Preferred Alternative calls for excavation of soils fromproperties or areas that exceed EPA' s action
levels for arsenic and |l ead. Excavated areas would be filled with clean soil and re-landscaped. |In order to
determ ne the specific areas requiring cleanup, each property within the area nost likely to exceed action
level s (see Figure 5) would be sanpled. Qher locations within the Study Area woul d be sanpl ed as needed or
as requested by the property owner. The majority of properties requiring cleanup can be cl eaned conpletely
(i.e., soil above the action levels will not remain), therefore elimnating the need for long-termcontrols
on many private properties.

Soi | which exceeds action | evels below 18 i nches woul d not be excavated. In cases where sanpling shows that
soi |l above action levels exists below 18 inches, 18 inches of contam nated soil would be renoved and repl aced
with clean soil, and a maintenance and nonitoring programfor the capped area woul d be established. The
purpose of this programwould be to ensure that clean soil remains in place to cover any remaining areas
where soil concentrations exceed action levels. It would also ensure that if contami nated soil is excavated
in the future for devel opnent or other reasons, proper safety procedures are followed. |In addition, a
post -cl eanup soil collection and di sposal programwoul d be established to provide a place for disposal of any
remai ning soil contamn nated above action | evels that nay be excavated from beneath a clean soil cap for

devel opnent or ot her purposes

Excavat ed soil woul d be di sposed at an appropriate facility outside of the residential Study Area. An
interimstaging area or transfer station, however, may be needed in the community or on the snelter site
during cleanup activities.

O her elements of the Preferred Alternative include: asphalt capping of contam nated alleys and
ri ght-of-ways; devel opment of educational materials for Study Area residents; and renoval of slag driveways.

Total Estimated Present Wrth Cost $60 to 80 million
Estinmated Time to Conplete 7 Years

Conparison of Preferred Alternative to FS Alternatives

The el ement of Alternative 6 that was retained in the Preferred Alternative was the enphasis on renoval of
contanminated soil so that the need for long-termlegal or adm nistrative neasures on individual properties
after the cleanup -- including requirements for maintaining a soil cap -- can be significantly reduced

t hroughout the Study Area. Alternative 6 provided that if all soil at depth above | evels comonly found in
urban areas (20 ppm arsenic) was renoved, |ong-term neasures on individual properties would not be required.

If an exenption to the State Dangerous Waste Regul ations is granted (see section 7.2 a. above), long-term
nmeasures on individual properties will not be necessary if soil at a property or area above EPA' s action
levels (e.g., 230 ppmarsenic) is renoved. Therefore, since the Preferred Alternative invol ves renoval of
soi|l above action levels, it provides the same benefit of Alternative 6 in terns of significantly reducing
the need for |ong-termneasures on individual properties after the cleanup, but the Preferred Alternative
will not require nearly as nuch soil renoval as Alternative 6

Further, because the Preferred Alternative includes sanpling of individual properties before a cleanup is
conducted, it allows for flexibility in determning the depth to which contam nated soil would be renoved
Cont am nated soil woul d be renmoved only to the depth necessary as indicated by sanpling. For exanple, if
sanpling shows that soil contanination above action levels exists to 6 inches below the surface, it would
only be necessary to renove soil to a depth of 6 inches. Based on existing soil sanples, EPA believes that
the majority of properties would require excavation only within 6 inches of the surface

The Preferred Alternative is simlar to Aliternatives 4 and 5 in that it includes a practicable limt on the
depth of excavation at individual properties. Alternatives 4 and 5 required excavation to a depth of 1 foot
at each property (Alternative 6 had no limts on the depth of excavation). The Preferred Alternative woul d
limt excavation to a maxi num depth of approximately 18 inches

8.0 COVPARATI VE ANALYSI S OF ALTERNATI VES

The alternatives outlined in Section 7.0 were eval uated using each of the nine evaluation criteria as



required by the National Contingency Plan, and described in Table 15. The purpose of this evaluation was to
identify the advantages, disadvantages, and rel ative tradeoffs anong the alternatives. Wile all nine
criteria are inportant, they are weighted differently in the decision-naking process. Threshold criteria are
used to deternine whether an alternative neets a required | evel of performance. Primary balancing criteria
are used to evaluate technical, economc, and practical realities, and nodifying criteria require

consi deration of state and conmunity concerns.

The following is a discussion of the evaluation of the nine criteria for each of the renedial alternatives.
The No Action alternative does not neet the two threshold criteria and therefore is not addressed further in
this section.

Threshold Criteria
8.1 Overall Protection of Human Heal th and t he Environnent

The key factor in evaluating the overall protection provided by each of the alternatives, including the
Preferred Alternative, is the extent to which an individual's exposure to contam nated soil is reduced or
elimnated. A general summary of EPA's range of cleanup alternatives denonstrates the varying approaches to
achi eving protectiveness including:

. using adm ni strative/l egal nmeasures to prevent or mninze individual contact with contam nated
soil, and to reduce risk where contact does occur (Alternative 2);
. speci fying pl acement of a sod cover over contami nated soil to act as a barrier between an

i ndividual and the soil (Alternative 3);

. requiring renmoval of one foot of contaminated soil with a soil cap to isolate contam nated soil
(Alternatives 4 and 5);

. requiring rermoval of soil fromproperties or areas above action levels to a maxi mumdepth of 18
inches (the Preferred Alternative); and,

. requiring renmoval of soil fromproperties or areas above action levels to a depth at which
background | evel s are achi eved, except under structures or roadways (Al ternative 6).

Each of these alternatives provides protection by either reducing exposure to contam nants or renoving the
contam nants, but differ in several significant respects, for exanple, the extent to which protectiveness can
be mai ntai ned over the long-term (see Section 8.3 below). D fferences anong alternatives are exam ned under
each of the renaining criteria.

8.2 Conpliance with Federal and State Environnental Standards

Al of the alternatives (except Alternative 2 - Limted Action) would conply with ARARs under federal or
state environnental laws for the site. Table 16 lists the ARARs for the alternatives that were consi dered.

Alternative 2 appears to be inconsistent with both EPA's expectati on and Ecol ogy's requirement that |imted
action, or an action that relies solely on institutional controls such as community protection nmeasures,
shoul d not substitute for nmore active measures (or a higher preference cleanup technol ogy under MICA) unl ess
such active neasures are found to be inpractical. EPA and Ecol ogy have determ ned that both (1) the physical
renmoval of contaminated soil to a certain depth, and/or (2) the capping of contam nated soil is practicable
and technically possible in the Study Area.

Requirenents for an appropriate off-site facility for the disposal of contami nated soil will be described in
Ecol ogy' s final decision on Asarco's petition to exenpt residential soils fromthe Ruston and Taconma area
fromdisposal in a hazardous waste facility.

The requirenents for hazardous waste under the Resource Conservation and Recovery Act (RCRA) are not
applicable or relevant and appropriate for the Study Area cl eanup because the soil and slag to be di sposed
are not hazardous waste.[6] <Footnote>6 Under Vashi ngton state's Dangerous Waste Regul ati ons (Chapter
173-303 WAC), renoved soil or slag with arsenic concentrations greater than 100 ppmis consi dered dangerous
waste (see Section 7.2.a for information on the petition for exenption fromthe Dangerous Waste

Regul ati ons). </ f oot not e> Based on soil sanples taken during the R, the soil does not exhibit the toxicity
characteristic under 40 CF. R 261.24 or any other characteristic under 40 CF.R Subpart C Slag is not
regul ated as a hazardous waste under 40 C.F. R 261.4(b)(7).



Bal ancing Oriteria
8.3 Long-Term Effectiveness and Pernanence

The long-termeffectiveness of an alternative corresponds directly to the extent to which contam nated soil
is renoved under that alternative due to the potential for disturbance and re-exposure. The alternatives
that rely on contai nment of contam nated soil and community protection neasures (w thout soil renoval) are
not likely to be as effective over the long-termas renoval of contam nated soil because the continued
enforcenent, awareness, and acceptance of such measures by governnent agencies and Study Area residents
cannot be guarant eed.

Alternative 6 is the nost effective over the long-termin terms of reducing risk to human health. The
excavation of soil at depth contani nated above background | evels (20 ppm arsenic and 250 ppm | ead) woul d
essentially ensure that all risks due to contact with contam nated soil above EPA's action |evels would be
mni m zed. Even under Alternative 6, however, sone contam nated soil above EPA's action levels nmay remain
under hard surfaces, such as roadways, houses, and buildings, or in steeply sloped areas.

The Preferred Alternative offers the next nost conprehensive |evel of |ong-termprotection because it woul d

cl eanup, to a naxi mum depth of 18 inches, nost of the properties or areas that exceed action levels. A clean
cover of soil would be installed, and cap nai ntenance neasures woul d be established, where soils over the
action levels are |left below the cover. Based on current depth profile sanpling data (to a depth of
16-inches), EPA estimates that only a small percentage of properties woul d have contanination renaini ng bel ow
18 i nches.

Alternatives 4 and 5 are the next nost effective over the long-term because they woul d require excavati on of
soil to a depth of 12 inches at properties or areas that exceed EPA's action levels. A clean cover of
12-inches of soil would be installed and cap nmi ntenance neasures woul d be established where soils over the
action levels are left below the cover

The Preferred Alternative and Alternatives 3, 4 and 5 also call for a soil testing, removal and collection
program for the Ruston/North Tacona residents if soil areas above EPA's action |levels need to be excavated
after the cap is in place, for exanple during renmodeling activities that require excavation of soil below the
cap.

Alternative 3 is less effective than 4, 5, 6 and the Preferred Alternative because it involves very little
removal of contaminated soil. Typical use of a yard could penetrate or degrade the sod barrier, exposing
contam nated soil. Alternative 3 is nore protective over the long-termthan Alternative 2, however, because
pl acing a new sod barrier woul d reduce potential exposure to contam nated soil at least to sonme extent.

Alternative 2 would provide the | east protection over the |ong-term because it would not provide for either a
conpr ehensi ve renoval of contam nated soil or a physical barrier against contam nated soil. Its success
woul d depend upon the sustai ned acceptance, understanding, and participation of the community in the
community protection neasures prograns. Alternative 2 also provides for a soil disposal programfor

i ndi vi dual di sturbances of contam nated soil.

8.4 Reduction of Toxicity, Mbility, or Volune through Treat ment

None of the alternatives provide for treatment of contanminated soil. Although soil washing was considered the
nost viable treatnent alternative for the Ruston/North Tacoma soils, it was determi ned that further

consi deration of soil washing was not justified based on the results of a "Treatability Study" (Fractionation
and Soil Washing of Ruston/North Tacoma Soils, EPA, Novenber 1991). The study showed that soil washing was
not consistently effective at reducing the concentrati ons of contam nants to protective |evels

8.5 Short-Term Effectiveness

The potential for short-termrisks and exposures, e.g., inhalation of contam nants by workers or residents
because of dust and particles generated by novement of soil, and increased traffic in the conmunity, are
directly related to the extent of soil excavation required by each of the alternatives, including the
Preferred Alternative. Aternative 6 would potentially present the nost significant short-term exposures
because nore extensive soil renoval would be required than under any other alternative. Short-termrisks are
potentially less of a problemunder Alternatives 2 and 3 because extensive soil renoval is not required

Short termrisks and exposures can be mnim zed because dust control and safety neasures, including air

noni toring, would be required during excavation. Al so truck beds would be Iined and covered when
transporting contanminated materials, truck wheels woul d be cl eaned before traveling on public roads, and
local truck routes would be established to nminimze disruption to the community. The Preferred Alternative



woul d require that |ocal roads used for transporting contam nated soils be regularly inspected and repaired
if danage occurs due to inproper use when inplenmenting the renedy. |In addition, trucks would be expected to
use common safety precautions (e.g., brake inspections). Also, rail transportation of contam nated soil may
be an acceptable alternative to trucks.

An anal ysis of short-termeffectiveness includes an evaluation of the tinme necessary to conpl ete cl eanup
activities under an alternative. A though short termrisks to the comunity under Alternative 2 would be | ow,
the community protection nmeasures programunder this alternative would be ongoing indefinitely throughout the
entire comunity.[7]

<Foot not e>7 Sone form of community protection nmeasures programwoul d be necessary for all of the
alternatives. Since the primary purpose of the programis to address contaminated soils that remain in
the community after the cleanup, the scope and duration of the programwill be nore substantial when
less soil is renoved fromthe Study Area.</footnote>

Alternative 3 would involve both mninal shorttermrisks because extensive soil excavation is not required,
and because of the relatively short tinme frane to conplete its activities - perhaps 1 year to conplete
soddi ng repl acenent activities.

Alternatives 4, 5, and the Preferred Alternative are generally simlar in terns of their short-term
effectiveness, although the Preferred Alternative may be advant ageous because it allows for varying depths of
excavation based on soil depth profiles (Alternatives 4 and 5 require that all contam nated soils be renoved
to a 12 inch depth). Short-termrisks and exposures are potentially greater for Alternative 6 because
renoval of nore soil increases the possibility for danmaging utilities and other structures. Al so,
Alternative 6 nmay require alnost twice as nmuch tine to conplete as Alternatives 4, 5, or the Preferred

Al ternative.

8.6 Inplenentability

Al alternatives are technically feasible. Alternative 3 is the easiest physical cleanup to inplenent,
requiring only replacement of sod. Alternatives 4, 5, 6 and the Preferred Alternative require the extensive
renmoval and repl acement of soil as well as sod.

The excavation, soil replacenent, and sodding activities perforned under Alternatives 3 through 6 and the
Preferred Alternative are common practices and do not limt the inplenmentability of these alternatives.
Access to private properties would be required for Alternatives 3 through 6 and the Preferred Alternative.
Of-site disposal facilities are available for Alternatives 3, 5 6 and the Preferred Alternative. The
availability of disposal services on the Asarco snelter facility under Al ternative 4, however, will not be
deternmined until the cleanup action for the snelter is selected (see Section 7.5). Each alternative involves
the use of community protection neasures to varying degrees. The devel opnent, inplemnentation, and
enforcenent of these neasures would require extensive coordination with other agencies and private parties.
Under Alternatives 2 and 3, conmunity-wi de acceptance of and conpliance with comrunity protection neasures
may be difficult to maintain over a long period of tinme. Fewer comunity protection neasures would be
required as part of either the Preferred Alternative or Alternatives 4, 5, and 6 due to the renoval of the
maj ority of contanminated soil.

8.7 Cost

The total cost of the alternatives is summarized in Table 17. These costs are estimated for the purpose of
conparison and are considered to be accurate within -30 to +50 percent. The estinates are based on the
estimated areas exceeding action levels (273 acres shown in Figure 5). The alternatives, except for 4a,
assune final disposal of contam nated soil at a facility outside of the residential area. Aternative 4a
assunes di sposal of soil on the snelter site.

The incremental cost associated with the alternatives involving soil renoval conpared to the alternatives
that do not renove soil is reasonable and proportionate to the increased effectiveness over the | ong-term of
the soil renoval alternatives (al so see the discussion of cost-effectiveness in Section 10.3 bel ow).
Moreover, the estinmated cost of the Preferred Alternative is well within the range of estimated costs for
Alternatives 4 through 6.

Modi fying Oriteria
8.8 State Acceptance

Ecol ogy agrees that "the long-termeffectiveness of an alternative corresponds directly to the extent to
whi ch contami nated soil is renoved." Ecol ogy believes that the engineering action |levels selected represent a



best bal ance of the factors related to this site. Ecology further believes that the residual risks can be
adequat el y addressed through CPMs. Ecol ogy enphasi zes that this decision on engineering action levels is
specific for the factors related to this site only. Accordingly, Ecology concurs with the EPA preferred
alternative and the renedy selected in this RCD

8.9 Community Acceptance

Community acceptance is an inportant consideration in the selection of a cleanup renedy for the Ruston/North
Tacoma Study Area. Cenerally, community concerns about the site have centered around the significance of the
potential health threat fromthe contam nated soils, the stigma associated with living at a Superfund site,
and the resulting econonmic inpacts. Sone citizens have questi oned whether the risk warrants a cleanup, while
others have stated that they would prefer EPA to err on the side of protectiveness. Because the estinated

ri sks do warrant cleanup, and acceptance of cleanup neasures by the comunity is inportant to successfu

inpl enentation of the renedy, EPA inplenmented a significant community invol verrent plan throughout the RI/FS
activities.

The goal of the community involvenent plan was to provide opportunities for the community to actively
participate in devel oping the renmedy. The community becane involved in a variety of ways including: the
Ruston/ North Tacona Coordi nati ng Forum and Communi ty Workgroup; regular comunity neetings (open houses,

wor kshops, public neetings); and by comenting during two 60-day public comrent periods held during the RI/FS
and Proposed Pl an processes. (A nore detail ed description of community involvenent activities can be found in
Section 3).

During the first of two public comrent periods (February - April 1992) EPA requested public comments on the
six alternatives evaluated in the FS. EPA used the comments received to develop the Preferred Alternative
whi ch was outlined in the Proposed Plan. Public comments were submitted on a variety of subjects including:
heal th concerns; property values; soil sanpling and di sposal; comunity protection neasures; cleanup |evels;
and the length of tinme to conplete a cleanup. A summary of the comrents received during the first coment
period and EPA' s responses is included in section (F) of the Proposed Pl an

The Preferred Alternative (described in the Proposed Plan) consisted of elements fromfive of the six
alternatives described and evaluated in the FS. For the Preferred Alternati ve, EPA sel ected el enents that
were protective of human health and the environnent, and those that commrenters recomrended. The Proposed Pl an
including the Preferred Alternative was the subject of the second public comment period (August - Cctober
1992) .

Speci fic comrents on the Proposed Plan included coments pertaining to: honeowner involvenment in the cleanup
expandi ng the cl eanup area; the depth of soil excavation; paving of dirt roads; the overall protectiveness of
the plan; and support of the plan. See the Responsiveness Sunmary included as Appendix A of this ROD for a
detail ed summary of public comrents from both comrent periods, and EPA s responses.

In general sone community nenbers still do not believe that cleanup of arsenic and | ead contam nated soils in
the Study Area is necessary. Qher comenters, however, felt that if EPA nust require a cleanup, the
Preferred Alternative addressed nmany of their concerns. In addition, some community nenbers commented that a

cl eanup was necessary and shoul d be inplenented. Sonme felt that soil should be cl eaned-up to reduce the
potential health risks, while others thought a cleanup would elinmnate the "stigm" that they feel EPA' s
Superfund activities have created in the comunity.

One conmon thene contained in nost of the comments was the need for input fromthe honmeowners. Conmenters
felt that a homeowner shoul d have a say in what happens on their property and not be subject to, or pay for
actions they didn't want.

Al though there is not a consensus within the comunity on whether cleanup actions should be taken, by
involving the public in devel oping the cleanup plan, and by addressi ng nany community concerns in the
Preferred Alternative and the Sel ected Renedy, a remedy has been selected that will be acceptable to many
nenbers of the comunity.

EPA will continue to inplenment community invol venent activities throughout the cleanup to ensure that
homeowners and other interested citizens continue to be involved. These efforts will include working
individually with homeowners before, during and after cleanup to nake sure the work is done properly and to
their satisfaction.

9.0 THE SELECTED REMEDY

EPA has selected the Preferred Alternative, as nodified by public conments, as the renedy for contam nated
soil in the Ruston/North Tacoma Study Area. This renedy addresses soil in residential, comercial, and public



areas, vacant lots, parking strips, |andscaped areas, garden areas, unpaved driveways, and roadway shoul ders.
In addition, this renedy addresses slag used in driveways and other areas where slag use could lead to
potential hunman exposure

The remedy enpl oys both engi neering and comnmunity protection neasures to reduce exposure of current and
future resident to contam nated soil and dust, and to reduce the potential transport of soil contam nants
i nsi de homes or buil di ngs where exposures may occur. Follow ng are the individual conponents of EPA s
Sel ect ed Renedy.

9.1 Sanpling

The foll owi ng approach will be used to determ ne the individual properties or areas at which a cleanup wll
take place (i.e., those properties or areas, including significant areas within individual properties, that
exceed action |evel s):

(a) Surface and depth sanples will be taken at all properties within the shaded area in Figure 5 (i.e., the
area where properties are nost likely to exceed action levels). Depth sanples will be taken in order to
determ ne the extent of contamination and the | evel of excavation required. |In addition, all schools, parks,
and pl aygrounds within the Study Area will be inventoried and sanpl ed

(b) Additional sanples will be taken in areas outside the shaded area, including the three properties
imredi ately outside the Study Area, where concentrations in excess of action |levels were detected

(c) Sanples will also be taken at properties outside of the shaded area but within the Study Area as needed
to supplenment the RI sanpling results or at the request of property owners. |f a sanpled property or area is
identified as exceeding action levels, sanmpling will also be conducted at conti guous properti es.

(d) EPA W Il provide sanple results to honmeowners in the Study Area and indicate whether a cleanup is or is
not necessary.

(e) EPA W Il evaluate the need for further sanpling (and appropriate cleanup activities) outside the Study
Area separate fromthe final cleanup action for the Study Area (see Section 4.1 of this ROD for additional
information).

(f) The current data base of sanpling results will be expanded to store the results for all of the
properties that are sanpled (see Section 9.10 bel ow).

9.2 Small Quantity Soil Disposal Program

A soil collection and di sposal programw || be conducted for owners of properties requiring cleanup (i.e.
properties where sanple results exceed action | evels) that generate small quantities of soil prior to the
final cleanup of their property (see Section 9.10 (b) bel ow on post-cleanup soil collection service).

9.3 Excavation of Contami nated Soil, Sod, and Sl ag

At properties or areas where soil exceeds action levels (230 ppm arsenic and 500 ppmlead)[8], soil and sod
will be excavated. Slag driveways within the Study Area (as well as other uses of slag where snall particles
coul d be ingested) will be excavated and replaced with gravel. Large pieces of ornanmental slag, e.g., slag
used in retaining walls or as a | andscaping feature, will not be renoved

<Foot not e>8 Based on comments received during the Proposed Plan public comment period, there is sone
m sunder st andi ng regardi ng the cl eanup of properties contam nated solely by lead. It is possible that
sone exceedances of 500 ppmsoil lead may occur in the Study Area unrelated to releases fromthe
Asarco snelter. Under this renedial action, EPA will take or conpel remedial actions at the site that
address current contam nation fromsnelter operations and rel eases, but not simlar contam nation
resulting fromother sources, such as |ead-based paints or autonotive enissions, that are wi despread.
The Superfund law linits the extent to which EPA can address rel eases fromthese other sources (see
CERCLA 101(22) and 104(a)(3), 42 U.S.C. 9601(22) and 9604(a)(3)). Some property-specific
determinations nay be required to decide on the inclusion or exclusion of such areas as part of site
renedi ati on. </ f oot not e>

(a) Renoval activities generally will address sod areas (residential, public, and commercial), |andscaped
areas, garden areas, unpaved driveways, and roadway shoul ders. Renobval activities, in general, wll not
address soil within residential areas that is covered by an existing structure or hard surface, e.g.
concrete pads, patios, sidewal ks, driveways, craw spaces, wooden decks, and dirt basenents and garages
Wien these conditions are encountered within a residential yard, flexibility will be enployed in making



cl eanup determi nations by considering the following factors: (1) the potential for exposure; (2) the
feasibility of conducting the cleanup; and (3) contam nant concentrations in other parts of the yard (i.e.,
as an indication of possible concentrations in covered areas).

(b) The depth of excavation at individual properties will depend on the depth of contam nation shown by
sanpling results, but will not in general exceed a maxi mum depth of 18 inches. Flexibility will be used in
maki ng cl eanup determ nations in those areas where contam nati on may extend just slightly bel ow 18 i nches.

(c) Sanples will be taken after excavation to confirmthat contam nated soil fromproperties or areas that
exceed action | evel s has been renoved.

(d) Excavated soil and sod will be replaced with "clean" soil and sod, i.e., soil with concentrations of
arsenic and |l ead that do not exceed concentrations commonly found in | ocal urban areas - 20 ppm arsenic and
250 ppmlead. Even |lower values for the replacement soils, especially for lead, are |likely achievable, e.g.,
lead | ess than 100 ppm \Vegetation will be replaced. Slag will be replaced with gravel.

(e) It may be necessary to establish a tenporary staging area or transfer facility for excavated soil within
or near the Study Area, potentially including on the Asarco snelter site. The transfer of naterials nay be
requi red because nmany streets throughout the Study Area cannot be easily accessed by the |arger vehicles that
will be used to transport renoved soils to the disposal |ocation. The staging area or transfer station is not
nmeant, however, to serve as a long termstorage facility.

9.4 Properties or Areas Wiere Soil Above Action Levels Remains

If areas above action levels remain below 18 inches, the replacenent soil will serve as a cap or barrier to
the remai ning contam nated soil. Vegetation will be replaced.

(a) A "marker," e.g., a geotextile fabric or geoconposite material, will be used to clearly identify the
base of the cap for future intrusions.

(b) Conmmunity protection neasures, described belowin Section 9.10, will apply to the capped areas.
9.5 Dirt Aleys and Parking Areas

Dirt alleys and parking areas with soil that exceeds action levels will either be capped with asphalt to
provi de an inperneable barrier to contam nants, or the contam nated soil will be renoved and replaced with
clean gravel. A determ nation regarding the appropriate option will be nade based on consideration of the
sanpling results and the extent of contam nation, the relative cost effectiveness of the options given the
area to be renediated, and consultations with the local municipalities.

9.6 Fencing

Soil in areas which are too steeply sloped to be excavated will be fenced and planted with | ow |ying shrubs
(see Figure 6). A geotextile material will be applied to the soil to provide erosion protection, as well as
a neans for supporting vegetative devel opnent.

9.7 deanup Tineframe, Schedule and Prioritization

The cl eanup of properties will generally proceed within an area at a tine, beginning with the nost highly
contanminated areas. The Study Area will be divided i nto manageabl e zones. To the extent possible, within an
area or zone, priority may be given to schools, parks, playgrounds, day cares, hones with children, or other
areas where children tend to gather. EPA believes that this is not only the nost efficient nethod for
cleaning up properties, but that this strategy will be the | east disruptive to the comunity overall.

Attenpts will be made to shorten the estimated 7 year cleanup tinmefranme as nuch as possible by using the

maxi num amount of trucks, crews, etc., that are available and that the community is willing to tolerate.
Community input will continue to be sought as the cl eanup progresses and zones are established and i ndi vi dual
lots schedul ed for cleanup actions (see Section 9.16 bel ow).

9.8 Information for Deed Notice

If requested by an owner of property, a factual description of the sanpling results and/or the cleanup that
has been conpleted at that property will be provided. Oaners nay want to use this information for the
purpose of a deed notice to show that the property did not require cleanup actions, or that cleanup actions
were conpl eted on the property.



9.9 Safety Measures

During inplementation of the cleanup, safety neasures will include, at a mninmum air nonitoring, the use of
dust suppression techni ques during excavation activities, covering of any stockpiled materials, lining and
covering truck beds when transporting contam nated materials, renoving soils fromtruck wheels before trucks
travel on public roads, and the establishnent of a transportation plan to establish |local truck routes to
mni mze disruption to the conmmunity.

9.10 Community Protection Measures

The CPMs programfor the Study Area included in this ROD addresses: (1) areas where conplete renoval of soils
above the action levels is not practicable, e.g., areas where contam nation above the action levels is to

be left at depths greater than 18 inches or nay be detected in the future under roadways, sidewal ks or

buil dings; as well as (2) areas where soil arsenic |evels exceed concentrations normally found in urban
areas, but are below the action levels and therefore would not require cleanup. The appropriate CPMs for
soils in the second category include educational neasures on how to nminimze contact with contam nated soil,
measures to take if contact does occur, how to dispose of soils in an environmental |y safe nmanner, and the
conmponents listed under (d), (e), and (f) in this section below The appropriate CPMs for soils in the first
category are discussed further bel ow

EPA bel i eves that the nmeasures outlined in this Section, at a mininum are the nost effective way to
i npl enent the CPMs program Specific details for the programwill be finalized during the design phase of
t he cl eanup.

A full tine person fromthe TPCHD will be funded to serve as the CPMs program coordi nator. The coordi nator
wi Il be responsible for devel oping and carrying out the program el enents described bel ow, and for

coordi nating the devel opnent, inplenentation, and eval uation of the CPMs programwi th a workgroup[9] and the
Community Rel ations Program coordi nator (described belowin Section 9.16). The CPMs programwi || include, at
a mninmum the follow ng el enents:

<Footnote>9 As part of the proposed conditional exenption for arsenic contam nated soils in the
Ruston/ North Tacona Study Area, Ecology will require an ongoi ng education programto informresidents
about appropriate measures to mninmze residual risk fromcontaninated soils, and the proper
managenent of these soils. To neet the requirenments for coordinating the educati on programwi th |ocal
and state governnent, staff conducting the programw ||l work with a workgroup to set goals for the
education program and provide input fromthe community on education neasures. The workgroup will

i ncl ude representatives fromthe Town of

Ruston, the Gty of Tacoma, TPCHD, EPA and Ecol ogy, as well as residents of the Study Area, nenbers of
t he busi ness community, parents, students, school personnel, and other interested citizens. The

wor kgroup wi Il provide guidance in the devel opnent and inpl enmentation of the education

program </ f oot not e>

(a) Measures to control soil disturbances.

Qui del i nes and safety procedures will be devel oped for conducting excavations so that contact with renaining
contam nated soil is mnimzed, and that such soil is appropriately disposed. The guidelines will address
the follow ng areas: (1) significant devel opnent projects; (2) soil disturbance activities conducted by
homeowners or citizens; and (3) utilities maintenance projects.

The gui delines for conducting significant devel opnent projects will be dispensed with permts issued in
Ruston and Tacona.

The information for honeowners will address any special considerations identified, e.g., children, parents,
and eating garden vegetables. Day cares will be identified as a specific audi ence for receiving educational
material. In addition, educational material will be developed for distribution in the schools.

The CPMs program coordinator will work directly with Ruston and Tacona to identify specific departnents
conducting utility maintenance activities. Educational materials, including appropriate distribution nethods,
wi Il be devel oped to address the needs of the identified departnents.

(b) Soil testing, collection, and disposal program

A soil testing, collection, and disposal programwill be devel oped to apply when soil above the action |evels
is excavated frombeneath a cap or other area where contam nation renains, including fromexisting ERA sites

(see Section 9.12 below). The programw || be available for contam nated soil that is excavated as a result

of small scal e honeowner activities, devel opnent projects, and Gty or Town mai nt enance projects.



Transportati on of excavated material to the disposal facility will be provided. A conmponent of this program
wi Il address the devel opnent and distribution of information on the availability and use of this program

(c) Measures to maintain the integrity of caps

A mai ntenance and nonitoring programw || be established to ensure the continued integrity of soil, sod and
asphalt caps, including visual inspections of capped areas. Mintenance activities will include repair of
darmages to, or failures of, caps that are caused by inproper placenent, e.g., insufficient drainage neasures.

Homeowners will generally be responsible for naintaining and repairing established caps in individual yards
as part of the normal upkeep of private property. The Gty and Town will be responsible for general cap
mai nt enance and repair activities on public access areas and roadways, but not for danage as a result of
remedi ation activities or as a result of a failure of the remedy.

(d) Devel oprment of a property specific data base

Information regarding sanple results and cl eanup activities at individual properties will be consolidated
into a data base. The data base will be easily accessed, frequently updated, and centrally |ocated and

mai nt ai ned. The data base will be available to interested individuals (e.g., property owners) in Ruston and
Tacoma. Efforts will be made to determne the best ways to informpeople about the existence of the data
base, as well as additional parties that need to be nade aware of its existence, e.g., real estate personnel

(e) Notification to future property owners.

The data base will provide information to current and future property owners regarding (1) sanple results,
(2) conpleted cleanup efforts, and (3) cap nmintenance responsibilities for properties or areas where
contam nation remai ns above the action levels. The real estate and | ending communities will be inforned
about the data base to ensure that information necessary for property transfers is readily avail able.

(f) Evaluations of the effectiveness of the CPMs program

A yearly progress report will be prepared regarding activities and educati onal neasures conducted under the
CPMs program The workgroup, identified above, together with an i ndependent entity identified by the

wor kgroup, will be responsible for reviewi ng the report, evaluating the adequacy of the CPMs program and
suggesti ng any necessary changes.

9.11 Fundi ng

As part of the remedy, a funding mechanismw || be established under EPA, state or |ocal direction or
oversight to provide resources to inplenment the selected renmedy including ongoi ng educati onal neasures and
the community protection measures program

9.12 Expedited Response Action Properties

In 1990, 1991, and 1992 under an Administrative Order on Consent with EPA Asarco conducted cl eanup actions
at 10 publicly accessible areas (and portions of an 11lth area) where soil exceeded 250 ppm arsenic. The top
3 inches of soil was renoved and replaced with a 9 to 12 inch soil cap. Access agreenents between Asarco and
the property owners were established that included provisions for the care, maintenance and nmonitoring of the
soil and vegetation caps. These agreenments were designed to be effective until the conpletion of the

Ruston/ North Taconma RI/FS and the issuance of this ROD. As part of the RI/FS, EPA evaluated the ERA sites to
det erm ne whether the ERA was an effective permanent renedy.

The Sel ected Renmedy is simlar to the ERA activities in that they both involve the renoval and repl acenent of

contami nated soil, and provisions for the care, nmaintenance and nonitoring of soil caps. Under the Sel ected
Remedy, the ERA properties will be sanpled to a depth of approxinmately 18 inches fromthe surface of the cap
If contanminated soil is found, the ERA property will be included in the comunity protection measures program

(see Section 9.10) outlined in this ROD. Gven that this effort provides for the continued care, maintenance
and nonitoring of ERA site soil caps, further remedi ation of ERA sites is not necessary.

The portions of Site 8 of the ERA properties that have not yet been renediated will be cleaned up in
accordance with the Sel ected Renmedy under this ROD.

9.13 Disposa

Qurrent state regul ations require disposal of renoved soil with arsenic concentrations above 100 ppmat a
hazardous waste facility (Dangerous Waste Regul ations, 173-303-141 WAC). The nearest such facility is



located in Arlington, Oregon. Asarco has subnmtted a petition to Ecol ogy requesting an exenption fromthe
requi renents of these regulations. Ecology has evaluated the petition and has proposed to conditionally
exenpt both soil with arsenic concentrations |ess than 230 ppm and soils with arsenic concentration greater
than 230 ppm fromthe disposal criteria required in the regulation

Where soils with arsenic levels at or below the 230 ppm action |evel are excavated, educational neasures will
be provided on how to minimze contact with and di spose of these soils in an environmental |y safe manner.

For soils with arsenic concentrations over the 230 ppmaction level, specific disposal facility criteria have
been proposed. The proposed conditions of the exenption are described in Table 16. These conditions, when
finalized, will be requirenents for the Sel ected Renedy.

Based on the current information regarding di sposal as described in the paragraph above, EPA has sel ected

di sposal at an appropriate offsite facility for the Selected Renedy. |If the dangerous waste exenption is
approved, however, other possible disposal |ocations for Study Area soil nmay becone available in the future.
For exanple, there are other non-hazardous waste landfills in the state which m ght neet the exenption
requirenents. In addition, before EPA selects a cleanup renedy for contam nated soil and ground water at the
Asarco snelter site, EPA expects to consider a range of cleanup alternatives that may include consolidation
of contanminated soil on the snelter site, treatment of contam nated soil and ground water, capping of

contam nated soil, and excavation and off-site disposal of contamnated soil. It is possible that if EPA
deci des to select on-site disposal, capacity nay be available for Study Area soil. EPA notes, however, that
its decision on the cleanup of the Study Area is separate and apart fromits decision on the cleanup of the
snelter site. The selection of a cleanup renedy for the Asarco snmelter site will be subject to further public
revi ew and conment.

9.14 Honmeowner Access and Approval

Cleanup activities will be coordinated with honeowners to define the extent of work to be performed on
i ndi vidual properties. The following activities will take place prior to any soil renoval activities on an
i ndi vi dual property:

(a) Wrk with property owners to obtain access for sanpling and conducting the renedy.

(b) Conduct site survey, photograph or videotape properties, and prepare detailed plan for each property.
Verify stability of structures on the property, including foundations, with respect to antici pated depth of
excavation (al so see Section 9.17 bel ow).

(c) Schedule the work with the honeowner
9.15 Landscapi ng

The actual vegetation renoval and replacenent plan will be determ ned on a property-by-property basis to
accommodat e both the project needs and property owners to the extent that is reasonably possible. Reasonable
attenpts, which do not hinder the progress of the renediation and are not excessively costly, will be nade to
accommodat e owners who desire to retain original |andscaping.

9.16 Community Rel ations During d eanup

A comrunity relations program including a full time coordinator, will be established to provide coordination
and communi cati on between cl eanup personnel, residents, and property owners. The community relations program
coordinator will work together with the coordinator and workgroup identified under the comunity protection
measur es program above (Section 9.10) to address the needs of the community including residents, businesses
and schools. This programwill include the follow ng el ements at a m ni num

(a) Establishnent of a local infornmation center within the comunity where information regardi ng cl eanup
activities and schedul es coul d be obtai ned.

(b) Coordination and comuni cati on of cl eanup schedules with property owners, including discussions with
property owners and day care operators regarding the appearance of the community during cl eanup activities,
and any recomrended saf eguards or precautions

(c) Notification to residences, businesses, and schools prior to the start of renediation efforts.

(d) Preparation and distribution of regular project updates to busi nesses, residents, and schools, and the
identification of additional ways of keeping people informed about cleanup activities and progress.



(e) Regularly schedul ed community neetings to discuss cleanup schedul es and processes, and to address
questions and concerns regardi ng cleanup activities.

9.17 Incidental Damage During Renediation

Al possible precautions will be taken during renediation to avoid damage to property. It is possible
however, that the excavation of soil from properties, and the use of heavy equi prent for renediation and
transportation activities, may result in damage to sone underground utilities, sprinkler systens, fences,
foundati ons, yard lighting, roads, sidewalks, etc. Efforts will be nade to anticipate and m ni mze these
possi bl e probl ens by working with the homeowners, nmunicipalities, and utilities to prepare sketches of each
property to identify all known underground itens.

In addition, all properties including roads and sidewal ks will be surveyed and inspected prior to renediation
activities to establish existing conditions. Itens danaged as a result of remediation activities will be
repaired or replaced where feasible. As part of the replacenment of clean soil on individual properties,
efforts will be nade to ensure adequacy of drainage and erosion control

9.18 Cost of the Sel ected Renedy

EPA estinmates a range of $60 to $80 nillion total present worth costs to conduct the Sel ected Renedy. The

| ower cost reflects the disposal of contaninated soil at a non-hazardous waste disposal facility (see Section
9.13 above) and the higher cost indicates disposal at an out-of-state hazardous waste facility. See Section
8.7 for nore informati on on cost estimates and conpari sons.

10. 0 STATUTORY DETERM NATI ONS
10.1 Protection of Hunman Health and t he Environnment

The selected renmedy will elimnate, reduce, or control exposure to contamnants at properties or areas that
exceed action levels for arsenic and lead as a result of emssions fromthe snelter. R sks from exposure to
soil that exceeds the action levels will be elimnated by renoving contam nated soil and disposing it

el sewhere. Wiere soil renoval is inpracticable, e.g., where areas above action |evels extend bel ow 18 inches
in depth, the risk will be controlled by placing a cap of clean soil and sod above the contaninated area to
act as a barrier to direct contact exposure.

The goal of CPMs is to ensure that the renedy remains protective over the long-term The objectives of CPMs
include: nmonitoring the condition of the caps; infornm ng homeowners - current and future - that residua
contam nated areas exist on certain properties (or may exist in certain areas, e.g., below structures or
roadways); and educating residents on mnimzing exposure to contam nated areas, managi ng and di sposi ng of
soil if contam nated areas are excavated, and reduci ng exposure to concentrations that are bel ow action

I evel s but above | evels that are commonly found in urban areas

Short-termrisks to the community during inplenentation of the cleanup action will be mnimzed through dust
control and other protective measures

10.2 Conpliance with Applicable or Relevant and Appropriate Requirenents
The selected remedy will attain ARARs under federal and state | aw (see Table 16).
10.3 Cost-Effectiveness

The cost of the Selected Remedy is proportional to its overall effectiveness and it represents a reasonabl e
value for the noney to be spent under NCP section 300.430(f)(1)(D). In deternmining this "proportionality,"”
EPA conpared the differences in cost and effectiveness between the two prinmary cl eanup approaches under
consideration for the Study Area: (1) renoving fromthe Study Area as nmuch soil that exceeds the action
levels as feasible, replacing the renoved soil with clean soil, and disposing the contam nated soil el sewhere
(the Selected Renmedy); versus (2) leaving the contam nated soil or dirt in place and covering it with sod or
asphalt (Alternative 3 in the Feasibility Study). The difference in cost is justified based on the difference
in effectiveness over the | ong-termbetween the two approaches

The significant advantage to the nore costly soil renoval and replacenment approach is that it permanently
removes the majority of soil exceeding action levels, and therefore significantly reduces the need for
community protection nmeasures on nany individual properties. The owner and residents of a property where
soi |l contam nation above action | evels has been renoved and replaced with clean soil will be able to enjoy
the use of the property without undue restriction. Were it is not practicable to renove all contam nated
soil, e.g., where soil above the action |evels remains below 18 inches fromthe surface, the cleanup approach



will rely on a cover of sod and 18 inches of clean soil to prevent exposure to the contam nation. Soil caps
will be necessary only at a linited nunber of properties.

The primary di sadvantage to placing only a thin sod cover over existing contaninated soil is that

suppl emental neasures will always be required to ensure that the sod cover continues to provide protection
agai nst the contam nation. Sod covers can fail as a result of several types of disturbing activities, thus
exposing residents to contam nated soil. Such disturbing activities, which reasonably could occur at nany
properties, include changes in structures on a property (e.g., adding a deck, tearing down a tool shed), |oss
of vegetative cover frominposition of lawn watering restrictions, or establishing or relocating a garden or
children's play area

The soil cap that woul d be used under the Sel ected Remedy where contam nated soil remains would not be as
easily penetrated or degraded by human activities or dry conditions because of its thickness. Failures of
sod covers are much nmore likely than failures of a sod-covered 18 inch soil cap, i.e., the protectiveness and
long-termeffectiveness of a cap increases as the thickness of the cap increases.[10]

<Footnote> 10 It should be noted that it does not appear practicable to use soil and sod covers
wi thout renoving soil -- i.e., adding up to 18 inches of soil w thout renoving an equival ent amount of
soil first would seriously inmpact grading and drai nage patterns. </footnote>

In conparing the cost-effectiveness of the two cleanup approaches, EPA reeval uated the comrunity protection
neasur es components under both Alternative 3, as described in the FS, and the Preferred Alternative, as
described in the Proposed Plan. Mre conprehensive |ong-termnonitoring, maintenance, and repair mneasures
for the sod covers as well as an enhanced soil collection service, especially for Alternative 3, would be
necessary for an effective long-termcleanup. Such neasures would nake Alternative 3 nearly as effective as
the Sel ected Renedy in preventing or reducing exposure to contamnated soil. Aternative 3 would not be as
effective over the long-termas the Sel ected Remedy because of the inpossibility of ensuring conplete
conpliance with the nmai ntenance, nonitoring, and repair requirenents at over 500 properties estimted by EPA
to have soil exceeding the action |evels.

In order to prevent failure of sod covers, they would have to be nonitored on a regular basis and repaired

when necessary. Al so, an extensive programwoul d have to be devel oped to ensure that "all" current and
future honeowners and residents are fully aware of the need to maintain the cover in order to avoid exposure
to contam nated soil. Further, the soil collection, testing, and di sposal programwoul d have to be

substantially nore intrusive and enconpassing than under the Sel ected Renedy. This nmeasure woul d be required
in order to accomodate the contam nated soil that would not be renoved during EPA s cleanup, but which may
be excavated in the future as the result of some of the activities described above.

Because additional neasures would need to be added to Alternative 3 to increase its protectiveness over the
long-term EPA has re-estimated the cost of Alternative 3 with such neasures. The estinmated cost of
Alternative 3 in the FS was $24 nillion, which has been increased for a revised Alternative 3 to $36 mllion
(non hazardous disposal). See Bechtel Menorandum dated May 1993 entitled "Revised Cost Estinmates for the
Sel ected Renedy and Alternative 3 at Ruston/North Tacona Washington. Based on this re-analysis of the cost
of long-term neasures, which are necessary to a nmuch less extent for the Sel ected Renedy, EPA' s estinate of
$60 mllion for the Preferred Alternative (nonhazardous disposal) has been revised to $62 mllion for the
Sel ected Renedy. [ 11]

<Foot not e>11 EPA has not reevaluated the cost of every other alternative in the FS because determ ning
whet her the Sel ected Remedy was cost-effective required only a conparison of the two distinct

strategies to the cleanup -- renoving contam nated soil versus |eaving contam nated soil in place with
a sod cover. Alternatives 4 and 5 as described in the FS varied the disposal |ocations for the
contam nated soil. The estimated cost of the Selected Renmedy is based on disposal of renoved soil in
ei ther the hazardous or nonhazardous facilities in Arlington, Oregon. Al though this ROD selects
appropriate off-site disposal, it does not preclude other disposal options that may becone avail abl e

in the future, including disposal on the snelter site (e.g., renoved soil could be used as a subbase
for capping or disposed in an on-site disposal facility). Since any options associated with di sposa

of Study Area soils on the snmelter property can only be inplenented if determned to be appropriate
under the snelter cleanup, which is not expected to begin for several years, this cost-effectiveness
anal ysis for the Study Area cleanup does not consider the cost of the snelter options. |f such

opti ons are approved and inpl enented, however, EPA expects that the cost of the Sel ected Renedy nmay be
reduced as di sposal costs would be | ower. </f oot not e>

Despite the significantly increased estimte of cost for Alternative 3, the continued effectiveness of such
prograns for hundreds of properties over many years would be probl emati c because the continued enforcenent,
awar eness, and acceptance of such controls cannot be guaranteed. Mreover, the continual intrusiveness of
such prograns into an owner's use of his/her property may be substanti al



There is an advantage in the effectiveness over the long-termof a cleanup that renoves nost of the

contam nated soil, as opposed to a cleanup that uses sod covers to contain contam nated soil. This advantage
is well worth the incremental difference in cost - $62 versus $36 nillion - between the two approaches
Accordingly, the cost of the Selected Renedy is proportional to its effectiveness and is, therefore,
cost-effective under CERCLA and the NCP

10.4 UWilization of Permanent Solutions and Al ternative Treatnent Technol ogies to the Maxi num Ext ent
Practicabl e

The sel ected renedy is pernmanent to the maxi mum extent practicable because it requires renoval fromthe Study
Area of nost of the soil contam nated above action levels. Renoval of soil fromproperties or areas that
exceed action levels significantly reduces the risk to residents of the Study Area. Soil renoval "to the
maxi mum extent practicable" is defined for purposes of the Study Area as properties or areas that exceed
action levels down to 18 inches below the surface. This maxi mumextent practicable determ nation is based on
the infeasibility of excavating and di sposing of soil frombelow 18 inches in depth together with the
effectiveness of soil caps to control exposure to contam nated soil bel ow 18 inches.

The sel ected renmedy represents the best bal ance of tradeoffs anong the alternatives considered in the FS and
Proposed Plan. The prinmary criterion relied upon in nmaking this determnation is "long-term effectiveness
and permanence," which is anal yzed above as part of the "protectiveness" and "cost-effectiveness"

determi nations. Also of significance in making this naxi mum extent practicable determ nation are coments
received fromthe comunity. Anong the residents in favor of a cleanup, nost favor the cleanup approach that
physically renmoves contaninated soil fromthe Ruston/North Tacona Study Area.

As expl ai ned on pages 2-60 through 2-69 of the FS, and in the introduction to Section 7.0 of this ROD, active
treatnment nmeasures are not practicable to address the |arge vol unes of contam nated soil within the Study
Area.

10.5 Preference for Treatnent as a Principal El enent
As explained in Section 10.4 above, the selected remedy will not satisfy the preference for treatnent.
11.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

During the public conment period on the Proposed Plan, EPA received comrents from Asarco regarding the
asphalt paving of dirt alleys and parking areas where soil exceeds the action |levels. Asarco comrented that
conpared wi th asphalt capping, renoval of contaminated soils fromalleys and parking areas followed by

repl acenent with clean gravel would be a superior alternative. Asarco al so suggested that the renoval and
gravel replacenent option would be nore cost effective than asphalt capping, and would al so provide a nore
permanent sol ution

EPA has reeval uated the Proposed Pl an requirenent for asphalt paving of dirt alleys and parking areas
exceeding the action levels. The two approaches are simlar in terms of their overall protectiveness. The
primary difference between the two approaches is the need for |ong term nai ntenance of asphalt caps that are
underlain by contam nated soils. The frequency of intrusions to the asphalt caps, however, would be |ess
than those in residential |awn areas.

Accordingly, Section 9.5 of this ROD allows for dirt alleys and dirt parking areas that exceed action |evels
to be either capped with asphalt to provide an inperneable barrier to contam nants, or for the contam nated
soil to be renoved and replaced with clean gravel. A deternination regarding the appropriate option will be
made based on consideration of the following factors: (1) the sanpling results and the extent (depth) of
contami nation; (2) the relative cost effectiveness of the options given the area (size) to be remedi ated; and
(3) consultations with the local nunicipalities.
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